Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


•  ' 


•      •  ■ 

• 

.•  • 

••• 

•  •  • 

•      • 

•  •   !  • 

•  • 

•   _ 

•    • 

•  •• 

••      • 

•  •    ••• 

•  • 

••• 

•  •• 

•      •  • 

•  •  • 

•  •     • 

•      •  . 

•  •  • 

•  * 

•..: 

••  • 

•  •  •     • 

•    •    ■ 

•      • 

•    « 

•  •  •  1 

*    •  •  • 

•    •  •  •  • 

THIETT-THISD  ANNUAL.  BBPOBT 

THE  LOCAL  GOVEEMEIT  BOAKD, 

1903-04. 


SUPPLEMENT 


cowTAnnxa  thb 


REPORT  OF  THE  MEDICAL  OFFICER 

For  1903-04. 

iPreeenteb  to  both  ^onees  of  j^arliamtnt  bg  Cotmnxnb  of  ^is  jRnintg. 


"  '    '  fO  N  D  O  N  : 
PUINTBD    FOE    HIS    MAJESTY'S    STATIOHEEI    OPFIUR, 
Bt  DABUNG)  ft  SON,  Ltd.,  3i-40,  Baoon  Strbkt,  E. 


and  32,  Abimqdoh  Stbbbt,  Wbsthinbtbb,  8,W.  ;  or 

OLIVEE  ft   BOYD,  Eoixbdbob  ;  or 

E.  PONSONBY,  116,  Oraftov  Stbibt,  Dubliii, 


CCd.  2611.1    Price  la.  94. 


•  • 


•  t  • 


PUBLIC    HEALTH. 


ANNUAL  BEPOKT 


OV  THE 


MEDICAL   OFFICER 


ov 


THE  LOCAL  GOVERNMENT  BOAKi) 


FOB   THE  TEAR 


1903-04. 


4SW« 


tJliSi    8/01    J>kB    19    1908i  «k^ 


CONTENTS. 


MEDICAL  OFFICER'S  REPORT: 


PAGB 


I. — International  and  Imperial  Service  by 

THE  Medical  Department ix 

2.— General     Administrative     Business     of 

THE  Medical  Department xiii 

3. — Vaccination  and  Public  Vaccination     ...  xxiv 

4.— Small-pox  Administration  Abroad          ...  xxxv 

5. — Plague        xxxvii 

6.— Cholera      xxxviii 

7.— Auxiliary  Scientific  Investigations      ...  xxxix 


Appendix  A : 

No.  1. — Paris  Sanitary  Conference. — Report  of  British 

Delegates  to  the  Marquess  of  Lansdowne   ...        1 

No.  2. — Summary  of  the  Work  of  the  Medical  Inspectors 

during  the  Year  1903 16 

No.  3. — Abstract  of  Medical  Inspections  made  in  1903 
with  regard  to  the  Incidence  of  Disease  on 
particular  places,  and  to  questions  concerning 
Local  Sanitary  Administration  ...        .         24 

No.  4. — Report  by  Mr.  H.  R.  Hooper  and  Dr.  G.  S. 
Buchanan  on  an  Inquiry  held  with  reference 
to  an  application  of  the  Town  Council  of  the 
Borough  of  Bedford  for  sanction  to  borrow 
£24,0(X)  for  purposes  of  their  Water  Under- 
taKing      •■•        •••         ...         ...         •••        •••      Ot/ 

No.  5. — Report  by  Dr.  Reece,  on  the  Sanitary  Con- 
dition and  Administration  of  the  Spenny- 
moor  Urban  District     72 

No.  6. — Report  by  Dr.  R.  W.  Johnstone  on  the  General 
Sanitary  Circumstances  of  the  Tyldesley- 
with-Shakerley  Urban  District,  and  on  the 
Prevalence  of  Enteric  Fever  therein  ...     118 


No.  7. — Report  liy  Dr.  9.  Manckson  Copcmaa  'in  ja 
oatibnsk  of  Epiiisnic  :3c2i  DiiMBoe  jc  xhm 
CenxaL  Loodan.  Ssek  Aofinnu  Htanii 


No.  4. — Beporc  by  Dr.  B«^™^*^  Fjllji  on  San^eesuni 
of  diie  BoraogiL  of  Wltiiaba^cn  uul  oa 
Secus  Admininaciini  ufafivau  ...         —    I^ 

No.  % — ^SfemofandiiiiL  prepared  by  dktf  Wmiii^  OtScir 
and  CinsnlaB  ianed  by  db»  Ltical  ^auigm- 
moir  Bovd  in  1303*  reiacixi^  uo  Pniific 
Ebaldi.  and  Tieanasiaa,  133 


No.  10. — Luft  f  aiplnibflQcally  anangsd  •  of  24S  Cniaon 
innoeted  dncxD^  du  Year  I2l}3»  widk 
mfermcft  »  ciin  Ptnceeifinga  and^  die 
VarrinaQon  Actt^  1^67  ai  I;i98.  sod  m 
Aivsoans  of  dift  Awvds  csnzftad  by  fifa« 
BoafH  aa  payable  oi  the  rvspectiTe  Pubiic 
Vlansittaton  one  of  County  Funds     .^        ...     l& 

No.  II. — Slittiatiai  of  the  Nacionnl  Tjccim*  E^iabiiaiL- 

numc  and  Eiiiicanonal  Taccinaooa  SuBums    173 

No.  12. — Report  by  Mr.  ^iHaa  on  cfae  Operaciontf  of  cfae 
Animal  V^accine  E^abliahmenc  as  Lamb*9 
Condnit  i^ta-eet  during  the  Year  IJlXS-iaOi ...     ITS 

No.  l:l.-'R#q>ort  by  Dr.  Blaxall  on  the  Opefacions  of 
the  Glyeerinated  Calf  Lymph  Essabliah- 
mimt,  1903-1904 " .^    117 

No.  14«--I>tg|Mt  of  ttM  Yaceination  Officoa'  Ketarna 
iritk  regard  to  Childran  whisaa  Birthawvre 
nffiwt^fnd  in  the  Year  I90S ••    181 

No.  IS.'— Report  by  Dr.  Bmce  Low  on  the  Arrange 
mentff    in    Germany    for   the    laolation  of 


H^.  Uy^^kkmtMtj  by  Dr.  Broee  Low  of  the  Progrcea 
and  iH^nalon  of  Plagoe  throogfaoot  the  World 
daring  IMS^       S39 

N^^  17^^Keport  by  Dr.  Bmoe  Low  on  the  Manifeatationa 

of  Cholera  throughout  the  world  during  1903    296 


PAQB 


AppmrDiz  B : 


No.  l.-*  Memorandum  by  Dr.  Theodore  Thomson  on 

Rats  and  Ship-borne  Plague 317 

No.  2. — Reports  by  Drs.  Haldane  and  Wade  on  the 
Destruction  of  Rats  and  Disinfection  on 
Shipboard  ...        •••        ...        -••        ...    330 

No.  3. — Report  by  Dr.  Klein  on  Farther  Observations 

of  Types  of  Bacillus  Pestis 368 

No.  4. — Report  by  Dr.  (ik>rdon  of  some  Characters  by 
which  yarious  Streptococci  and  Staphylococci 
may  be  Differentiated  and  Identified  ...    388 

No.  5. — Report  by  Dr.  Klein  on  the  Influence  of 
Symbiosis  on  the  Virulence  of  Pathogenic 
Microbes ...        ...        ...  ..        ...        ...    431 

No.  6. — Report  by  Dr.  Martin  on  the  Toxic  Action  and 
on  the  Reaction  of  the  Toxin  of  Proteus 
V uigariB  .••         ...         ..•         ...         ...         ...     40.L 

No.  7.-*Report  by  Dr.  Houston  on  the  Bacteriological 
Examination  of  (1)  the  Normal  Stools  of 
Healthy  Persons ;  (2)  the  Intestinal  Contents 
of  Sea  Fowl  and  Fish ;  and  (3)  Certain  of 
our  Public  Water  Supplies     472 


APPRVDIX  G  : 


Further  Observations  by  Dr.  Green  on  Chloroformed 

Calf  Vaccine     609 


REPORT. 


MSDIOAL 

OFFIOStfA 

BBPOBT. 


10  THE  RIGHT  HONOURABLE  GERALD  W.  BALFOUR, 
M.P.,  PRESIDENT  OF  THE  LOCAL  GOVERNMENT 
BOARD. 

Snt, 

I  HAVE  the  honour  to  submit  a  record  of  the  work  carried 
on  in  the  Board's  Medical  Department  in  1903-04. 

The  personnel  of  the  Dex>artment  has  remained  unchanged 
save  for,  during  a  portion  of  the  year,  appointment  of  Dr. 
Jolin  Spencer  Low  as  Temporary  Inspector  in  the  place  of  Dr. 
Theodore  Thomson,  detached  from  the  staff  on  special  duty. 


International  and  Imperial  Service  by  tue  Medical 

Department. 

The  International  Sanitary  (jonferenoe  of  Paris,  1903,  which  J^Jji^ 
assembled  on  the  10th  October  of  that  yeai',  remained  in  oonysnti 
Session  near  uiKm  two  months,  and  as  a  result  formulated  the 
new  International  Sanitary  Convention  now  awaiting  ratifica- 
tion by  the  several  Signatory  Powers.  The  British  represen- 
tatives at  this  Conference  were  Mr.  M.  W.  E.  de  Bunsen, 
C.V.O.,  C.B.,  Secretary  of  His  Majesty's  Embassy  in  Paris ;  Dr. 
Theodore  Thomson,  one  of  the  Medical  Inspectors  of  the  Board ; 
Dr.  F.  G.  Clemow,  British  Delegate  to  the  Constantinople 
Board  of  Health;  and  Mr.  A.  D.  Alban,  His  Majesty's  Consul 
at  Cairo.  British  India  was  represented  by  Surgeon-Colonel 
J.  Bichardson. 

Assembly  of  the  Paris  Conference  was  in  the  main  due  to 
growing  demand  for  international  recognition  of  concern  of  the 
rat  in  dissemination  of  Plague,  with  a  view  to  agreement  as  to 
measures  suitable  for  safeguarding  the  Public  Health  against 
such  danger  as  might  be  found  referable  to  this  source  of  the 
disease.  Further,  however,  it  was  generally  considered  that 
the  time  had  come  for  co-ordinating  in  a  single  International 
Convention  the  principles  embodied  in  the  several  Conventions 
of  1897, 1894,  1893,  and  1892 ;  and  this  for  the  reason  especially 
that  some  of  the  provisions  of  the  Conventions  in  question  were 
not  free  from  obscurity  of  meaning,  while  imrticular  measures 
prescribed  by  them  could  be  represented  as  even  in  conflict. 


Mi^At^  The  report  presented  to  the  Marquees  of  Lansdowne  by  the 

BspoBT.  representatives  of  Great  Britain  and  British  India  at  this  Con- 
ference is  reproduced  in  Appendix  A,  No.  1.  This  report  gives, 
in  summary  form,  an  account  of  the  proceedings  of  the  Con- 
ference and  of  the  more  important  decisions  arrived  at.  Also 
it  records  that  questions  other  than  those  which  immediately 
determined  the  occasion  of  the  Conference  obtained  careful  con- 
sideration :  in  particular,  the  incubation  period  of  plague ; 
articles  hitherto  deemed  **  susceptible  " ;  the  constitution  of  the 
Constantinople  Board  of  Health ;  Sanitary  Measures  in  the  Red 
Sea,  Suez  Canal,  and  Persian  Gulf ;  and  proposals  for  establish- 
ment of  an  International  Health  Bureau. 

OooBidered  as  a  whole^  the  Convention  which  is  the  outcome 
of  the  labours  of  the  Conference^  may  justly  be  r^arded  as 
marking  a  dietinct  advance,  in  the  sense  of  greater  breadth  of 
view,  among  the  nations  in  the  matter  of  public  health  ques- 
tions involving  international  obligation.  Nevertheless  it  is  to  be 
regretted  that  diversities  of  opinion  on  the  rat  question  among 
members  of  the  Conference  could  not  be  reconciled  to  the 
extent  of  obtaining  security  that  measures  of  rat  destruction 
on  board  ship  should  in  no  case  be  applied  needlessly.  In 
this  matter  the  British  Delegates  had  finally  to  rest  content 
with  less  relaxation  of  proposed  strin^ncy  than  they  pressed 
lor,  in  the  hope  that  at  some  future  mternational  conference 
delegates  of  other  countries  may  be  found  to  have  modified 
their  views  on  this  question  in  a  direction  more  in  accord 
with  those  expressed  in  1903  by  their  colleagues  from  this 
country. 

In  the  above  connexion  it  is  interesting  to  note  that  the  ten- 
dency aforetime  exhibited  by  foreign  countries  to  accept  at 
later  Conference  British  views  which  at  earlier  International 
meetings  had  been  put  forward  without  success,  was  a  conspicu- 
ous feature  of  the  Conference  with  which  I  am  now  dealing. 
Especially  was  this  disposition  noteworthy  in  19(Ki  in  relation 
with  questions  arising  as  to  the  incubation  period  of  plague, 
as  to  '*  susceptible  articles,"  and  as  to  licence  for  medical  inspec- 
tion by  night  as  well  as  by  day  of  vessels  passing  through  the 
Sues  Canal.  Recognition  of  a  shorter  period  than  ten  days  as  the 
incubation  period  of  plague,  and  ability  to  medically  inspect 
by  night  vessels  passing  through  the  Suez  Canal  provided  they 
were  adequately  lighted,  matters  which  were  unsuccessfully 
pressed  by  the  late  Sir  Richard  Thome  on  behalf  of  Great 
Britain  at  the  Venice  Conference  of  1897,  have  found  approval 
at  the  Paris  Conference  of  1903,  and  have  accordingly  been  duly 
embodied  in  Convention.  In  like  manner  British  protests, 
hitherto  of  small  avail,  against  the  principle  involved  in  the 
phrase  "  susceptible  "  articles,  the  long  list  of  such  articles,  and 
the  ^eatmeat  to  which  they  were  inconveniently  liable,  have 
at  last  met  wiUi  a  iaige  measure  of  success. 
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The  Paria  Convention  of  1903  may  indeed  be  regarded  as  ^^iobm 
having  in  greater  degree  than  any  previous  luternatioiml  Sani- 
tary Convention,  attained  that  oombinalion  of  due  and  sufficient 
regard  for  public  health  with  removal  at  the  same  time  of  un- 
necessary restrictions  on  commerce  which  it  has  always  been 
the  object  of  Great  Britain  to  secure.  The  Convention  has 
also  oonBiderable  merit  in  that  it  gives  ub  in  the  place  of  four 
occasionally  obacure  and  even  conflicting  document*,  a  single 
inslrument  which  is  simple  in  arrangement  and  free  from  con- 
tradictory provisions. 

In  J  one,  1903,  the  Secretwy  of  State  for  the  Oolonies  aldreaaed   Pgi^^"^ 
a  oommunication  to  the  Board  asking  that  your  predecessor  tinb"b 
would  place  at  \i\»  diepoaal   the  services  of  an  otbcer  of  the 
Department  for  advisory  purposes  on  the  occasion  of  a  Con- 
ference of  Colonies  at  Barbados  ou  the  subject  of  "  Uuarantiue  " 
Regulations. 

in  the  West  iudiee,  it  appearvil,  i-egulatious  of  this  class 
by  reu«Miu  ot  want  ol  uuiformiiy  in  tlie  muu^uix^s  piuijciiljetl 
by  the  *evwal  ("olouit's  aud  In  paitiiuiar  on  at-couut  ol  thoir 
slriiigeucy,  had  been  giving  rise  to  serious  incoiiveuieuee  and 
loss  to  the  travelliug  public  and  to  oommei'oe.  Accordingly 
iLe  object  oi  the  proposed  Coufei'euce  wae  lo  secure  harmony 
between  the  Regulations  ol  the  Colonies  concerned,  while  at  the 
same  time  sutnttituting  for  eertain  of  the  existing  maritime 
lesti'ictions  precautionary  measures  of  dilferent  nature. 

Your  predecessor  regarded  it  as  essential  to  attainment  oi  the 
object  of  the  Conference  that  the  Board's  representative  should, 
as  a  preliminary,  visit  the  several  Colonies  in  question,  and 
make  himself  acquainted  with  the  locat  conditions  and  admini- 
strative circumstances  of  each  ot  them.  The  West  Indian 
Cotonies,  having  been  advised  to  the  effect,  expressed  each 
their  concurrence :  whereupon  th<^  Board  placed  the  services  of 
Ur.  Theodore  Thomson  at  the  tlisposal  of  the  Secretary  of  State 
for  the  Colonies,  with  a  view  to  his  making  the  visits  that  had 
been  determin^l  on  and  to  his  attending  subsequently  at  the 
proposed  Conference.  Fulfilment  of  these  duties  occupied  Dr. 
Thomson  during  the  first  five  months  of  1904. 

Your  Medical  Otfioer  has  continued  to  serve  on  the  Royal 
Commission  on  Sewa^  Disposal,  and  has  remained  a  member 
of  the  General  Medical  Council.  As  heretofore  he  has 
advised  on  public  health  questions  afEecting  this  country's 
dependencies  and  tolonies  which  have  been  referred  to  the 
Board  by  the  Foreign  Uffice  and  by  the  Colonial  Oftice 
similarly  he  has  been  onasultenl  respecting  legislative  measures 
contemplated  by  the  Privy  Council  and  having  bearing  directly 
or  indirectly  on  health  questions. 

During  the  year  1903  Dr.  Parsons  again  served  a«  thi 
Board's  leprwentative  on  the  Committee  of  Adrioe  on  the  Qeo- 
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logical  Survey,  appointed  by  the  President  <if  tho  Boaid  of 
Education.  The  (Jotiiiuitt««  reported  that  good  progi'esfi  w&b 
being  made  in  the  work  of  the  Survey ;  and  among  otiier 
reoommendationa  advieed  tkat  the  reoorda  of  well-borings  and 
other  iaformation  in  the  poBfiesaion  of  the  Survey  relating  to 
the  underground  water  eupply  oi  different  countiee  should  be 
published  in  a  form  available  ior  local  authorities  and  others, 
and  that  the  memoir  on  the  undergraund  water  supply  of 
Lincolnshire,  which  waa  in  preparation,  should  be  followed  by 
similar  memoirs  upon  other  counties,  among  which,  in  the  first 
instftnce,  Sorthamptonsliire,  Kent,  and  Suffolk  were  mentioned. 
The  Director  of  the  Geological  Survey  expi"e«8ed  a  desire  that, 
for  the  purpose  of  these  memoirs,  the  Board  should  furnish 
him  with  Bucii  information  as  to  well  sections,  yield  of  wells, 
and  quality  of  water  as  mif^hf  t'ome  into  tiieir  poiiwssion  in 
connection  with  schemes  of  water  supply.  The  Board  agreed 
to  afford  the  Survey  such  information  as  they  txtuld  properly 
supply,  and  the  Enjrineerinp  Department  have  prepared,  with 
the  assistance  of  this  Department,  a  form  for  I'efiirding  the 
particulars  de'tired,  with  a  view  that  a  copy  slial!  in  eafli  in- 
stance be  sent  to  the  Geological  Survey. 

Early  in  19ft3  the  Army  Uoiincil.  at  the  instance  of  the 
Advisory  Board  for  Army  Medical  Servicee.  appointed  a  small 
oommitlee  "to  direct  a  course  of  investigation  into  the  prac- 
tical pr()ph>  liu'iic  and  therapeutic  value  of  curremt  methods  of 
immunisation  against  enteric  fever";  and  the  Board  was  in- 
vited, throuj^h  tiie  Director- General  of  the  Army  Medical  De- 
partment, lo  nominate  a  member  of  tlieir  Meilical  Staff  for 
service  on  the  Committee  in  question.  To  this  the  Board 
assenteil,  selecting  Dr.  Bruce  liow  for  the  duty.  Dr.  Low  haa 
acoordingly  taken  part  in  (he  work  of  the  Onmmittee,  which 
has  not  yet  completeH   its  labours. 

Dr.  Buciianan  continued  to  serve  as  Secretary  to  tlie  Royal 
Coromis«i<iii  on  Arsenical  Poisoning  until  January.  1904,  the 
date  at  which  the  Commission  issued  their  final  report. 

This  Commission  was  appointed,  at  the  instance  of  your  pre- 
deoesBur,  in  February,  1901.  After  inveetigating  tlie  circum- 
stiiiiWB  of  the  epidemic  >aused  by  arsenic  in  beer,  by  which 
owr  ti,flOO  perMjns  in  the  Xortb-Weatem  anil  Midland  Counties 
had  8uflere<f  during  1900.  ih<'  Commiseion  undertook  an  elabor- 
ate study  of  the  liability  of  articles  of  food  and  drink  other 
than  beer  to  contain  arsenic,  as  a  result  of  ignorance  or  care- 
lessness on  the  part  of  those  coneemed  in  their  preparation. 
Their  inquiries  had  furnished  valuable  additions  to  our  know- 
ledge, not  only  in  these  nitittero,  but  also  in  regard  of  the 
deleterious  effects  of  continued  intrestion  of  minute  quantities 
of  arsenic  along  with  food.  A  further  ntudy  hy  thin  Com- 
mission, of  administrative  questioTm  which  nrise  in  connexion 
\rith  the  contamination  of  food  by  ilelileriou*  snbslanres,  and 
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u  to  the  oature  of  the  public  control  over  purity  of  food  which  g 
ia  at  pre«eut  exercised  uDiier  the  Sale  of  Food  and  Drugs  Acta  n 
and  other  Acts,  reeulbed  in  a  series  oi  ra commendations,  oon- 
tained  in  the  OommiaBion'fl  final  report,  which  ar«>  receiving, 
along  with  the  Report  of  the  Fooil  Pi-eservatives  Comniitlee,  the 
Board's  careful  consideration.  The  special  knowJedge  which 
Dr.  Buchanan  acquired  during  his  work  for  the  ConmuoBion 
has  proved  of  much  service  to  the  Medical  Department,  which 
id  being  called  upon  to  advise  the  Boai-d  in  a  variety  of  quea- 
tion^  relating  to  purity  of  foo<l  and  administration  in  regard 
thereto. 

QSKEKAL    AdmINISTHATIVB    BUSINESS    OF    THE   iiSDlCAL 
D&FAKTUENT. 

Infonuatioji  and  experience  in  matters  relating  to  public 
health  have  continued  to  be  interchanged,  as  beioie  by  personal 
ooufereneea,  with  otlicere  of  other  Departments  ol  Uovemmeut 
and  with  repreeentutives  ol  various  authorities  and  public 
bodies  at  home  and  abroad;  tu  the  considerable  advantage,  iij 
IB  believe*!,  of  the  several  parties  ooucerued,  Coufereucca  have 
been  held  at  thia office  with  local  authorities  and  their  officers  on 
a  variety  of  Bubjecta — such  as  hospital  construction,  local  bye- 
lawa,  appointment  oi  othcials — in  their  technical  and  adminis- 
trative adpecta.  Oonference«  have  also  taken  place  between 
Medical  Inspectors  and  local  authorities  and  their  officers  ou 
like  matters  within  the  districts  actually  concerned.  The 
Board's  custom  of  thus  placing  at  the  disposal  of  local 
adminiatrative  bodies  experience  and  information  in  pos- 
session of  the  Central  Authority  bas,  it  is  believed,  proved 
useful  and  acceptable  to  authorities  and  their  officers. 
Exercise  in  this  way  of  the  advisory  functions  of  the  Board 
ima  again,  though  to  much  less  extent  than  in  the  previous 
year,  had  ]>articular  concei-n  with  the  contiii>l  of  small-pox.  On 
the  other  hand,  formal  ioquirie*  by  Medical  Inspectors  into 
such  matlera  as  i-ombination  of  districts  for  hospital  purposes, 
loans  for  hospital  sites  and  buildings,  proposals  as  to  local  bye- 
laws,  and  schemes  for  water  supply  and  sewage  disposal,  have 
been  especially  numerous.  As  in  other  years  a  Medical 
Inspector  has.  in  particular  instanoes,  been  associated  with 
officers  of  other  Departments  of  the  Board  for  the  purpose  of 
joint  investigation. 

A  fummary  of  the  total  work  of  the  Medical  Inspectors  is 
given  in  Appendix  A,  No.  2,  and  in  Appendix  A.  Xo.  3,  will 
be  found  abstracts  of  the  several  detailed  inquirien  undertaken 
by  Medical  Inspectors  on  aceoiint  of  outbreaks  of  infectious 
disease,  or  of  defective  administration  Certain  of  the  reports 
of  InspectorB  on  the  above  ma-tters,  which  for  one  or  other 
reaann  are  of  particular  interest,  are  reproduced  in  Api>endi\ 
A.  IToa.  4  io  8. 


sir 

TtU  i4iwn  ifi  Ikdiord  finoe  1871  Ium  obtomed  its  supply  of 
Wi$im'  hlf  l^^mi^iugf  mi  m  well  by  the  tide  of  the  Quae,  just  above 
tMUml,  ff«>m  bmdiiiu§  driren  into  the  Qreat  Oolite  limestone. 
lu  tim  f«#i|{hbourbood  of  fk^dford  this  limestone  is  oompam- 
U^ntjf  iUlui  it  comes  to  the  surface  only  in  lelatively  small 
t^mm  near  U)  tba  river,  being  elsewhere  covered  by  a  series  of 
ilMl^rvi^iMs  ulrata.  The  growing  demands  of  Bedford  have 
niNi^sffilaUNl  exteniiiont  of  the  ''headings"  from  time  to  time, 
•lid  eslra  damand  has  occasionally  led  to  the  supply  being 
mippUiiitfiilad  by  water  taken  directly  from  the  Ouse.  Some 
U)HV  yearn  airoi  when  the  Iknlford  Town  Council  took  stock  of 
tlfte  |K)Niti«m,  they  wt^re  advise<l  that  their  existing  works  were 
In  many  fasuaetii  inadequate;  that  it  was  doubtful  whether 
furthtM"  headings,  if  ocmstnicted,  would  supply  water  enough 
U\f  Uie  neeils  of  the  near  future ;  and  that  certain  opportunities 
Hit  WMritms  (lollution  of  water  derived  from  the  headings  had 
l^fiiMMi.  Aa  a  result  a  far  num^  etfioient  system  of  filtration 
WM  \'^\M  Uw^  Thoreuptu\  the  Town  Council  decided  to 
ab^H^Wn  lh«^  k^i>al  <><dite  water*  and  to  go,  some  12  miles 
m\\iik  %\f  1^t%\h\T^^^  ti>  the  lii^wer  Oreensand,  where  there  is 
<^Y^  iea«(\l)  M  believe  that  an  abundance  of  water  can  be 
%^blaW%)  b>r  pumpinjff  from  iWp  wells.  For  this  purpose  the 
T\wi^  <\^^liwK  ia  IfW,  iMMight  and  t>btained  the  necessary  P^r- 
)iiaiiM(M7  fK^wers  (induding  ability  to  borrow  sums  not  ez- 
H^iW^^W^  vl^VMiHV  n^i^n^bb'  in  RO  yearsV  and  in  connexion 
wiirt^  lW  |M«^pw*n!  OnNMMiand  *if^be»e  tbev  spent  some  £S.000 
i%  wMivaitMMry  WI^NMea.  Hie  TVwn  CVMinefl  tbwri  changed 
l^iw  ^litlwmJk  Wl%^  ia  1*W  WNKJhre^l  K>  abandon  the  Oieensand 
*»>Wiwi<K  aiM^  iii*(iea^  l^>  iiw^wsisii^  tkeir  existing  wtiiw  wmfo. 
%lilk>>t  ^^N^^TWi  Wk  fwrevwfcf  |wJhili«a  e^f  ike  supidr  and  to 
a^^^  Wl»w  •^iM^iH'*^  TWv  ayfiKeiJ  10  tW  IWrd  fcr  sane- 
^W^  V  W^r^^\>^  irtm.A¥¥V  >«Hv^li  ^if^wt  teiribwwil  hp»  be  $acBnmt  it^ 
<ll|l^^e^  ^i^  *i^lVktw^Mr>'  *m«^v^  'iVi  ik^*  w^  fwa  iS>e  Crieav  Ortile. 

^•i»»\  «imA  ^^  ^^iwJWa^N^^      tWiiT  !!^i*wrf.  «m^  sr  MacdL  MH 

^  itti  \^^lW';  ^ti^iiiQi^aa.  Vm  ma>:^^  \^  ;a:t^'i^MMi  Aa5  i  wtu.  W 
•laiim*  v  >Kei:  4«s<ib«<^tjn.  a*^  tW.'*  ^i^iier^  w^  nusjr  jjjur  W 
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adequate  in  quanti^  and  satisfactory  in  quality  by  the  «x-  ^" 
penditure  of  i<24,l)00  in  the  maaner  proposed.  They  advised,  p~"" 
bowever,  thai  it  would  be  poeeibk  to  obtaJu  sui^^  a  supply  from 
the  Oolite  by  developing  the  existing  water  works,  if  additional 
precautions  were  taken  to  guard  against  pollution,  if  further 
work  were  undertaken  to  secure  uniform  and  satisfactory  filtra- 
tion, and  ii  also  a  number  of  additional  engineering  worka 
were  provided.  The  matters  are  formulated  in  detail  in  their 
report.  In  these  circumstances,  it  was  evident  that  adoption 
of  an  Oolite  scheme  must  needs  entail  considerably  greater 
expenae  than  the  Bedford  Town  Council  appeared  to  anticipate, 
and  the  Board  accordingly  informed  the  Town  tVumcil  of  the 
inspectors'  conclusions,  and  advised  rei'onfii deration  on  thia 
new  basis  of  the  relative  merits  and  costs  of  a  satisfactory 
Oolite  scheme  on  the  one  hand  and  of  the  Grt>f  naaQ<l  f<chem«, 
authorispd  by  Parliament,  on  the  other. 

Notwithstanding  the  steady  sanitary  progi«se  which  is  taking  i^cal 
place  in  the  cx^untry  as  a  whole,  it  not  rarely  happens  Liiat  tion. 
instances  come  under  the  notit^e  of  the  Board  of  eoiiBpicuous 
failure  on  the  part  of  local  sanitary  authoi-ities  lo  appreciate 
the  I'espoasibilitiea  and  duties  which  Parliament  has  devolved 
upon  them.  iu  Appendix  A,  No.  o,  is  a  report  by  Dr.  fieece, 
which  serves,  more  particuJarly  iu  certain  dii-ectiuns,  to  illus- 
trate failure  in  the  above  sense,  while  raiaiag  question  as  to 
the  determining  iiitiuencL's  which  saddle  sanitary  authorities 
with  persons,  whether  as  "' councillors  "  or  as  "oHictiis,"  iWti- 
tute  of  knowledge  and  of  desire  for  knowledge  of  sanitary 
matters. 

The  Speuuymoor  I'rban  District  is  situated  in  the  County 
of  Durham,  and  contains  a  population  of  some  1T,OOU  jici-eoiis 
engaged  for  the  most  part  in  mining.  This  district,  which  lias 
from  time  to  time  during  many  years  come  under  the  notice  of 
the  Board  ihtough  reports  of  their  Medical  Inspectors  on 
account  of  defective  local  sanitary  administration,  has  proved 
equally  unsatisfactory  from  the  [joiul  of  view  of  ihe  ad- 
ministrative county  of  which  it  forms  a  part.  In  1901  and 
1902  the  Durham  fViunty  Council  made  formal  complaint 
that  the  District  Council  in  question  had  Jailed  to  carry  out 
their  obligations  under  the  Public  Health  Act,  1876,  and  that 
the  death  rates,  general  and  apefial,  of  the  district  were  abnor- 
mally high.  Dr.  Reece  was  accordingly  instructed  by  the 
Board  to  make  local  inquiry  into  the  matter:  and  his  report 
goes  far  to  justify  the  strictures  of  the  County  [!ouncil.  He 
notes:  that  the  death  rales  of  Spennymoor  stand  out  pro- 
minently at  disadvantage  compared  with  like  mortality  rec<nil8 
for  the  country  generally;  that  opportunitiee  for  soil  and  sub- 
aoil  pollution  abound  in  consequence  of  the  ubiquity  of  the 
midden-privy  system;  thnt  back  streets  are  badly  scavenged; 
that  sewers  are  neither  sufficiently  ventilated  nor  flushed,  and 
that  they  are,  some  of  them,  badly  constructed,  besides  being 


lor  the  most  p&rt  jointed   in  day;    that   though    the  sewage 

admittedly  ia  discharged  by  several  sepai-ate  outlets  to  tri- 
butaries of  the  Wear,  the  position  of  some  of  these  out- 
lets was  not  known  to  the  District  Surveyor.  In  thi«  ooai- 
nexion,  Dr.  Beeoe,  referring  particularly  to  Spennymo<>r  Ward, 
reports  that,  cotwithstamliDg  works  proviile*l  for  piirifii'a- 
tion  of  the  eewage  of  this  poi-tion  ot  the  district,  it  is  n«i 
uncommon  practice  to  liberate'  such  »ewage  "  untreate<l "  into 
a  brook,  this  being  don©  by  way  of  a  bje-paaa  which  obtains 
QO  recognition  whatever  on  a  plan  of  the»e  sewage  worka 
specially  prepared  for  him  by  the  Surveyor.  To  summarise 
in  the  words  of  the  Inspector  the  result  of  sanitary  short- 
oomings  in  Spennymoor:  — "  It  is  impoesible  to  go  far  in 
the  inhabited  part  of  this  district  without  fx»ming;  upon  obvioue 
nuisance."  In  the  circumstances,  it  ia  not  surprising  that  the 
whole  time  of  the  inspeotor  of  nuisances  is  regarded  by  Dr. 
Reece  as  being  demande:!  1<>  bupen^iee  more  rleaiising  opcni- 
tion«:  and  that  as  a  ixtii6e(|iience  none  ot  ihe  cvinniou  lodging 
liousea  in  the  district  comply  with  the  Council's  own  byelaws; 
that  cowsheds  are  neorly  all  in  dirty  condition:  and  (hat  tin- 
slaughter  houses  of  the  place  call  for  systematic  inspection. 

Not  least  unsatisfactory  in  Dr  Reece's  account  of  Spenuy- 
moor  is  what  he  has  to  say  respecting  the  attitude  of  this 
District  Council  in  the  matter  of  .selecting  and  appointing 
executive  officers:  a  clue,  perhaps,  to  the  uialadministia- 
tion  to  which  he  bears  testimony.  Thus,  on  occurrence 
shortly  before  Di-.  Reece's  vieit  of  a  vacancy  in  the 
post  of  inspector  of  nuisances,  the  authority  having  been 
called  on  to  select  a  eucce«9or  to  the  office  from  among  133 
candidates,  82  of  whom  possessed  certificates  vrf  competency  in 
sanitary  matters,  chose  as  inspector  a  member  of  their  own 
body  and  chairman  of  their  works  committee.  This  indi- 
vidual, a  miner  aged  38  yetirs.  did  not  poase^s  a  certificate  of 
competency  and  seemingly  had  not  had  experience  in  a  sanitary 
executive  capacity.  It  is  hanily  necessary  to  add  that  the  Local 
Government  Board  declined  to  sanction  this  appointment. 

Formerly  the  Spcnnymoor  Medical  OHicer  of  Health  i-eceived 
a  salary  of  £100;  hut  on  appijintment  of  (he  present  holder  oi 
the  office  this  sum  was  re<luced  by  the  District  Council  to  £7r(, 
on  the  s«>pe  of  less  work  to  do  in  the  district  than  formerly 
In  view,  perhaps,  of  thie  (xjosideratiou,  the  Medical  Officser  of 
Health  has  recently  been  appointed  Medical  Superintendent  at 
the  Isolation  Hospital;  for  which  service,  which  Includee,  with 
control  of  the  hospital,  attendance  on  the  patients  therein  and 
provision  of  their  medicines,  it  was  in  contemplation  at  the 
date  of  Dr.  Reece's  visit  to  remunerate  the  officer  at  the  rate  of 
la.   l}d    per  day  throupbont  the  year. 

Despite  discouragement  in  the  sense  above  indicated,  this 
Spenoymoor  Medical  Officer  of  Health  has,  Dr.  Reece  etates. 
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rendered  good  services  to  hie  authority;   but  **  unfortunately  hbdigil    . 
the  Council  have  not  always  taken  advantage  of  the  reports  of  bSJ^S?'' 
their  Medical  Officer  of  Health."  '  —  '. ..-. 

In  bringing  his  report  to  a  conclusion,  Dr.  B/eece  records 
certain  facts  respecting  death  registration  at  Spennymoor 
which  add  foroe  to  the  representations  already  submitted  by^ 
your  Medical  Officer  as  to  the  need,  at  any  rate  in  certain  dis- 
tricts of  the  country,  for  strict  investig^ation  by  the  Health, 
Authority  of  **  uncertified  "  deaths,  particularly  those  of  chil- 
dren. Spennymoor  is,  it  appears^  pre-eminent  in  Durham  for 
high  birth  rate,  for  high  infantile  mortality,  and,  above  all,  for 
the  large  proportion  (more  than  24  per  cent.)  of  its  deaths  not 
medically  certified.  Further,  it  appears  that  the  bulk,  two- 
thirds  that  is,  of  this  ''  uncertified  "  mortality  is  furnished  by 
deaths  of  children  under  5  years  of  age.  These  defects  of 
local  death  registration  in  their  statistical  and  public  health 
aspects  had,  before  the  date  of  Dr.  Recce's  visit  to  Spennymoor, 
formed  the  subject  of  'y)rrespondence  between  local  authorities 
and  their  officers  and  the  Registrar-General,  but,  as  will  be 
seen  from  the  addendum  to  Dr.  Reece'e  report,  without  satis- 
factory result.  It  is  greatly  to  be  desired  that  legislation 
giving  power  to  the  medical  advisers  of  local  authorities  to 
make  prompt  inquiry  in  each  instance  in  the  matter  of  uncer- 
tified deaths  be  undertaken  as  soon  as  opxwrtunity  oflFers. 

So  far  as  time  at  the  disposal  of  the  Medical  Department   entbhic 
admits  attention  is  being  given,  through  the  Inspectors,  to  dis-  tyZdeswy- 
tricts  which  shew,  by  their  statistical  returns  and  by  annual  shSbblbt 
reports   of    their   Medical  Officers   of   Health,  persistence   in 
undue  amount  of  enteric  fever.       In  this  way  the  Board  are  . 
seeking   to    determine    conditions   common    to   such    districts, 
amelioration  of   which   may  be   confidently    associated    with 
observed  diminution  of  fever  prevalence. 

The  Urban  District  of  Tyldesley-with-Shakeriey  is  a  district 
of  the  class  in  question,  and  Dr.  Johnstone  was  instructed  to 
visit  it  with  a  view  to  ascertaining  what  were  the  conditions 
capable  of  removal  with  which  enteric  fever  might,  more  par- 
ticularly in  1901,  be  regarded  as  having  been  associated.  As 
will  be  seen  from  tables  furnished  in  Dr.  Johnstone's  report 
(Appendix  A,  No.  6),  the  enteric  fever  death  rate  of  the  district 
for  the  period  1892-1901  was  more  than  double  that  of  England 
and  Wales,  and  was  in  excess  also  of  the  "fever"  rate  of  his 
33  great  towns.  Dr.  Johnstone  was  unable  as  a  result  of  his 
investigation  to  attach  imjwrtance  to  food,  milk,  or  water  as 
having  been  operative  in  maintaining  enteric  fever  in  Tyldesley 
through  1901  or  in  previous  years,  nor  was  he  able  to  lend 
support  to  the  view,  which  was  locally  entertained,  that  this 
disease  had  been  spread  among  i)ersons  employed  underground 
in  the  coal  mines  by  means  of  infected  dust  distributed  through 
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the  **  workings  "  by  the  ventilation  arrangeinente  adopted.  It 
would  apptor,  indeed,  from  Dr.  Johnstone's  observations,  that 
these  miners  suffered  rather  less  than  more  from  enteric  fever 
than  other  inhabitants  of  the  district. 

The  particular  circumstance  to  which  the  inspector  was  in- 
clined to  attach  importance  as  having  had  perhaps  main  con- 
cern in  maintenance  of  the  enteric  fever  was  a  general  fouling 
of  the  soil  and  subsoil  in  the  neighbourhood  of  dwellings  as  a 
result  of  defectively  paved  or  unpaved  yards  and  by  means  of 
the  privy  middens  which  abound  in  the  district.  In  this  con- 
nexion— i,e,y  as  regards  i*etention  of  excremental  matters  in 
the  neighbourhood  of  dwellings — Dr.  Johnstone  was  disposed 
to  regard  with  suspicion  a  nuinber  of  waste  water-closets  which 
have  been  established  in  the  district  owing  to  refusal  of  the 
District  Council  to  supply  water  free  of  charge  for  closet 
flushing  purposes.  He  found  the  descending  tube  of  these 
closets  nearly  always  much  fouled  with  stale  excrement. 

Once  more  therefore  there  is  afforded,  in  this  report  of  Dr. 
Johnstone,  indication  of  association  of  prevalent  excremental 
nuisance  and  persistence  of  enteric  fever ;  and  once  again  there 
follows  the  inference  that  as  regards  districts  notable  for  undue 
endemicity  of  enteric  fever  their  District  Councils  will  not  have 
done  all  in  their  power  to  reduce  prevalence  of  that  disease 
until  they  have  got  rid  of  the  obviously  unwholesome  conditions 
with  which  this  disease  has  been  so  constantly  associated. 

From  time  to  time  during  recent  years  there  have  occurred 
in  several  of  the  Metropolitan  'Poor  Law  Infirmaries  extensive 
outbreaks  of  anomalous  skin-disease,  attended,  some  of  them, 
by  considerable  niortalitj'.  For  the  most  pari?  these  out- 
breaks have  been  observed  in  the  warmer  months  of  the  year, 
and  mainly  they  have  affected  persons  of  advanced  age,  especi- 
ally persons  suffering  from  chronic  and  debilitating  disease. 

The  first  outbreak  of  this  nature  to  which  attention  was 
drawn  in  this  country  occurred  in  1891,  when  cases  of  the  skin 
malady  were  observed  and  fully  described  by  Dr.  T.  0.  Savill 
in  relation  with  the  Paddington  and  St.  Marylebone  Infirmaries. 
The  disease  at  that  time  was  termed  '*  epidemic  eczema  " ;  but 
lateiT)  owing  to  the  fact  that  the  symptoms  did  not  always  con- 
form to  an  eczema  tons  type,  it  became  known  by  the  vague  term 
*'  epidemic  skin  disease.''  The  malad^^  it  would  seem,  presents 
itself  under  a  plurality  of  forms,  though  as  a  general  rule  its 
varieties  are  either  "  moist ''  or  "  dry."  In  the  more  severe  cases 
a  considerable  rise  of  body  temperature  has  been  noted,  more 
X>articularly  in  some  outbreaks,  and  commonly  the  cutaneous 
eruption  has  had  associated  with  it  marked  irritability  and 
itching.  Desquamation,  which  is  practically  a  constant  fea- 
ture, ranges  from  mere  casting  off  of  jwwdery  scales  to  shedding 
of  the  entire  cuticle  from  the  regions  of  the  body  that  ar^ 
aflectej, 
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The  etiology  of  this  skin  diseafle  cannot  yet  be  said  to  have  msoioal 
been  fully  elucidated.  Nevertheless  it  is  a  xemarkable  fact  bbpobi^  . 
that  in  well-nigh  all  the  outbreaks  that  have  oome  under 
observation  suspicion  has  fallen  on  milk  as  concerned  with  the 
malady.  In  most,  however,  of  the  past  outbreaks  the  case 
against  milk  hae  lacked  cogency  from  the  fact  that  nothing 
seriously  abnormal  oould  be  detected  in  the  suspected  milk, 
although  routine  testings,  perhaps,  showed  that  it  was  of  poor 
quality.  But  it  has  to  be  observed  that  in  previous  investiga- 
tions particular  scrutiny  of  the  milk  was  limited  to  attempt 
to  detect  in  it  micro-organisms  which  oould  be  thought  of  ae 
causing  this  malady,  or  to  discovery  of  eome  inferiority  of  the 
milk,  chemically  or  biologically.  On  one  previous  occasion 
only  has  implicated  milk  been  tested  as  to  presence  in  it  of 
chemical  preservative;  and  in  that  case  boric  acid  was  detected. 

In  a  recent  outbreak  at  Hendon,  investigated  by  Ur.  Cope- 
man  (Appendix  A,  No.  7),  the  skin  malady  was  without  doubt 
of  similar  sort  with  that  observed  at  other  Poor  Law  Institu- 
tions which  have  similarly  come  under  notice.  The  type  of 
the  malady  was,  however,  on  this  occasion  mild,  a  circumstance 
which  led  to  the  earlier  cases  being  overlooked.  As  before, 
persons  of  advanced  age  and  suffering  from  chronic  ailments 
were  the  chief  sufferers  by  the  skin  malady,  and  here  again 
suspicion  fell  at  once  on  the  milk  supply  of  the  institution. 
Further,  it  appeared  all  but  certain  that  the  milk  purveyor  to 
this  institution  had  in  the  past,  albeit  under  another  name  or 
names,  supplied  milk  to  other  Poor  Law  Infirmaries  in  which 
this  skin  malady  had  manifested  itself. 

Dr.  Copeman  inquired  carefully  as  to  a  number  of  conditions 
that  might  possibly  have  operated  in  bringing  about  the  out- 
break. He  was  able,  as  in  other  outbreaks  of  like  kind,  to 
exclude  mechanical  or  chemical  causes  directly  affecting  the 
skins  of  the  suffei^rs,  such  as  coarse  or  dyed  bedding,  or  body 
linen;  and  he  satisfied  himself  that  personal  infection  had 
borne  no  material  part  in  disseminating  the  malady.  In  this 
instance,  moreover,  the  sanitary  circumstances  of  the  building 
were,  it  appears,  all  that  could  be  desired  in  an  institution  of 
the  sort  in  question.  As  regards  dietary.  Dr.  Copeman  was 
able  to  reduce  the  articles  of  food  consumed  in  common  by  all 
the  persons  attacked  to  three,  namely,  bread,  butter,  and  milk. 
Concerning  the  first  two  of  these,  he  could  obtain  no  evidence 
tending  to  suspicion  of  their  wholesomeness ;  whereas  as  re- 
gards milk  the  facts  were  altogether  consistent  with  this  article 
of  food  having  served  as  the  medium  by  which  the  cause  of 
the  disease  had  operated.  In  this  connexion  it  deserves  notice 
that,  as  has  happened  in  other  "  milk-outbreaks,"  recognition 
outside  the  institution  of  the  fact  that  the  particular  milk  had 
oome  under  grave  suspicion  had  been  followed  by  early  cessa- 
tion of  fresh  attacks  among  inmates  of  the  asylum. 
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Tiio  milk  liere  in  queetion  liad,  it  appears,  been  as  matter  at 
routine  tested  twice  daily  in  regard  oi  the  percentage  of  ereaui 
contained  in  it,  and  the  steward,  who  applied  these  tests, 
observed  during  exceptionally  warm  weather  that  particular 
samples,  of  the  milk  remained  ''  good  "  and  unooagulated  for  as 
long  a  time  as  three  or  four  days.  This  behaviour  of  the  milk 
.naturally  raised  strong  presumption  that  some  preservative  had 
been  added  in  extra  liberal  quantity  to  the  bulk  of  milk  whence 
-the  particular  samples  were  derived.  It  is  not,  however,  to  be 
inferred  that  the  milk  supply  of  the  institution  was  habitually 
doctored  to  the  extent  above  indicated.  Probably  such  forti- 
fying of  the  milk  was  exceptional.  Indeed,  a  few  weeks  later, 
while  the  contractor  was  under  notice  as  to  determination  of  his 
contract,  certain  deliveries  of  his  milk  at  the  institution  were 
rejected  for  the  reason  that  on  arrival  there  they  were  found  to 
be  sour.  Nevertheless  samples  of  this  purveyors  milk  ex- 
amined, at  Dr.  Copeman's  instance,  by  Dr.  Wilson  Hake  shortly 
before  supply  of  the  institution  from  this  source  came  to  an 
end,  yielded  in  every  instance  evidence  of  the  presence  in  the 
milk  of  formalin. 

Formalin,  which  is  a  40  per  cent,  solution  of  formic  aldehyde, 
is  a  well  known  powerful  preservative.  But  it  possesses  the  dis- 
advantage of  retarding  or  even  preventing  altogether  jxancreatic 
digestion,  and  further  by  its  tendency  to  combine  with  the 
proteids  of  milk  is  apt  to  form  in  that  fluid  insoluble  com- 
pounds, thus  lowering  the  digestive  value  of  the  milk  and  per- 
haps conferring  on  it  irritative  property.  In  these  aspects 
formalin  was  regarded  by  the  Departmental  Committee  ap- 
pointed to  inquire  into  the  use  of  Preservatives  and  Colouring 
matters  in  Foods  as  a  danger  to  health,  and  accordingly  that 
Committee  recommende<l  that  the  use  of  this  substance  in  the 
preparation  of  foods  and  drinks  should  be  abeolutely  prohibited. 

The  Town  Council  of  Whitehaven  having,  in  consequence  of 
an  outbreak  of  enteric  fever  in  that  borough  in  1901,  sought 
aid  from  the  Board,  Dr.  Bulstrode  was  instructed  to  make  in- 
vestigation of  the  circumstances  of  the  fever  and  to  report 
thereon.  An  account  of  this  outbreak  and  of  the  conditions 
with  which  it  was  associated  is  given  in  the  report  of  your 
Medical  Officer  for  1901-02,  and  attention  is  there  drawn  to  the 
eminently  unsatisfactory  conditions  under  which  the  work- 
ing classes  of  Whitehaven  are  housed  owing  to  the  unregulated 
erection  of  dwellings  upon  every  available  space  within  the 
town. 

On  the  receipt  of  Dr.  Bulstrode's  report  the  Town  Council 
appointed,  it  appears,  a  sub-committee  to  consider  it,  which 
committee  delegated  two  of  their  members  to  make  detailed 
inspection  of  the  borough.  As  a  result  a  report  was  made  by 
the  sub-committee,  and  certain  improvements  on  the  lines  sug- 
gested by  Dr.  Bulstrode  were  carried  out.  It  remained,  how- 
ever, doubtful  how  far  the  measures  that  were  being  adopted 
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fcrere  likely  to  mitigate  the  exceptionally  unfavourable  housing  ^^^|^ 
conditions   described   by  Dr.  Bulstrode,  and   accordingly   the  Rkpow. 
Board  determined  on  i^e-inspection  of  Whitehaven,  Ur.  Reginald 
Farrar  being  entrusted  with  this  duty. 

Dr.  Farrar,  whose  report  on  Whitehaven  is  reproduced  in 
Api>endi2:  A,  No.  8,  found  that  much  good  work  had  been, 
carried  out  by  the  Town  Council  in  view  of  the  facte  brought 
under  their  notice  in  Dr.  Bulstrode's  report ;  indeed,  perusal  of 
Dr.  Farrar's  report  suffices  to  show  that  considerable  advance 
had  been  made  in  sanitary  administration  of  the  borough.  It 
was,  however,  necessarily  to  the  housing  of  the  working  classes 
in  Whitehaven  that  Dr.  Farrar  paid  special  attention ;  and  in 
this  particular  he  found  that  the  conditions  described  by  Dr. 
Bulstrode  remained  practicaly  unchanged.  The  remarkable 
overcrowding  of  dwellings  on  area  to  which  attention  was  drawn 
in  your  Medical  Officer's  report  for  1901-02  is  thus  described  by 
Dr.  Farrar:  — 

''Opening  out  of  the  main  streets  are  a  succession  of 
squalid  alleys  and  courts  approached  by  passages,  which 
are  less  than  three  feet  in  width.  These  passages  lead  to 
networks  of  tenements  in  back-to-back  houses,  the  occu- 
pants of  which  are  in  gloom  the  whole  year  round." 

*'  Hardly  a  single  house  in  the  courts  has  any  through 
ventilation.  Those  that  are  not  back-to-back  are  built 
against  dead  walls  of  larger  houses,  or  against  the  cliff 
face.  A  very  large  proportion  of  these  tenements  face  a 
blank  wall  less  than  three  feet  from  their  front,  or  look 
into  their  neighbour's  windows  from  a  similar  distance. 
Of  the  166  courts  and  alleys  enumerated  in  the  sub-com- 
mittee's rexwrt  I  personally  inspected  150,  and  in  more 
than  120  I  noted  obstructive  houses  or  blocks.  Some  of 
the  worst  have  been  closed ;  others  have  been  unoccupied 
for  years ;  the  closing  of  others  is  recommendetl  by  the  sub- 
committee." 

It  is  obvious  therefore  that  little  has  been  effected  in  remedy 
of  the  exceptionally  unfavourable  housing  conditions  in  White- 
haven. Locally,  indeed,  it  is  ur^ed  that  wei^  all  obstructive 
and  badly  lighted  and  badly  ventilated  dwellings  in  the  town 
closed,  as  the  Whitehaven  Medical  Officer  of  Health  is  under- 
stood to  consider  necessary,  much  overcrowding  of  other  parts 
of  the  district  would  necessarily  result.  There  is  probably 
truth  in  such  contention,  and  the  greater  reason,  therefore,  for 
speedy  erection  of  wholesome  dwellings  outside  the  present 
town  limits.  Until  action  in  this  sense  is  undertaken,  no  valid 
improvement  of  housing  conditions  in  Whitehaven  will  have 
been  effected.     For  as  Dr.  Farrar  observed: — 

"  The  squalor,  moral,  physical  and  social,  which  at  present 
exists  in  the  slums  of  Whitehaven  has  not  been  effectively 
diminished  by  the  work  done;  for  the  condition  of  the 
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^  town  is  sucli  that  no  measure  short  of  an  effective  scheme 

of  demolition  and  the  provision  of  additional  houee  accom- 
modation on  suitable  sites  beyond  the  area  at  present  in- 
habited will  be  of  permanent  benefit." 

The  story  of  Whitehaven,  as  told  by  Drs.  Bulstrode  and 
Farrar,  is  no  doubt  one  fraught  with  many  instructive  lessons. 
Chief  among  these  i^  the  importance  of  preventing  recurrence 
of  building  mistakes  in  future ;  a  lesson,  indeed,  of  which  heed 
should  be  taken  throughout  the  country. 
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The  Commissioners  of  H.M«  Customs,  in  view  of  the  Beport 
of  a  Departmental  Committee  on  the  Customs  arrangements  for 
boarding  vessels  coming  from  abroad,  made  representation  to  thc^ 
Local  Gk)vernment  Board  that  routine  official  challenge  of  such 
vessels  before  their  arrival  at  the  dockhead,  hitherto  practised, 
might  conveniently  be  dispensed  with,  to  the  considerable  ad- 
vantage of  the  shipping  trade  and  without  detriment  to  the 
Imperial  Revenue.  The  Board  have  accordingly  had  under 
consideration  how  far  relaxation  of  the  present  method  of 
Customs  procedure  in  regard  of  vessels  of  the  class  in  question 
may  be  deemed  compatible  with  due  safeguarding  of  England 
and  Wales  against  importation  of  exotic  disease ;  and  in  this 
connexion  Dr.  Beece  has  visited  a  number  of  our  Port  Sanitary 
Districts,  conferring  in  each  instance  with  the  local  officials 
concerned.  A  decision  on  this  somewhat  complex  matter  had 
not,  by  the  end  of  tho  year,  been  arrived  at. 

Sanitaiy  Authorities  of  certain  towns  where  excitement  dis- 
posal has  been  on  a  **  dry  "  system  have  obtained  from  Parlia- 
ment powers  enabling  them,  under  conditions,  to  obtain  substi- 
tution of  a  water  carriage  system  for  the  privy  midden,  pail 
closet,  or  other  diy  method  which  has  been  found  objectionable, 
and  applications  are  now  and  again  made  to  the  Board 
for  powers  under  Section  6i)3  of  the  Public  Health  Act, 
1875,  with  a  like  object.  In  the  circumstances  the  Board  have 
deemed  it  necessary  to  obtain  information  in  detail  ivom.  towns 
administering  local  Acts  of  the  nature  indicated  as  to  the  suc- 
cess or  otherwise  of  the  measures  adopted.  Dr.  Darra  Mair, 
Dr.  Johnstone,  and  Dr.  Manby  have  accordingly  visited  West 
Bromwicb,  Sunderland,  and  Stockjwrt,  and  have  ivpoi-ted  fully 
to  the  Board  on  the  subject. 

Application  having  been  made  to  the  Board  by  the  London 
and  India  Dock  Company  for  issue  of  an  order  enlarging,  in 
the  matter  of  unsound  food,  the  jurisdiction  of  the  London  Port 
Sanitary  Authority  so  as  to  embrace  all  wharves  in  the  Thames 
at  which  food  stuffs  are  landed,  the  Board  directed  Dr.  Theodore 
Thomson  to  hold  a  public  local  inquirv  into  the  matter.  It 
was  the  contention  of  the  London  and  India  Dock  Company 
that  the  examination  of  imported  food  stuffs  practised  by  the 
London  Port  Sanitaiy  Authority'  was  altogether  more  complete 
and  thorough  than  that  carried  out  at  riverside  wharves  by  the 


^veral    riparian    Metropolitan    Borough    Councik,   and   that  ^^^^{u 
the  interests  of  the  Dock  Company  were  suffering  in  oonse-  Rbpow^^ 
quenoe  of  want  of  uniformity  of  procedure.       The  Board  have 
not  »een  their  way  to  dealing  with  the  question  raised  by  the 
Dock  Company  by  iasue  of  an  Order  of  the  kind  applied  for. 

Dr.  Bulstrode  has,  from  time  to  time  as  opportunity  offered, 
visited  and  collected  information  respecting  a  number  of 
the  Phthisis  Sanatoria  lately  established  in  England  and 
Wales ;  and  he  has  continued  his  observation  of  the  Shellfish 
Industry  of  the  Country  in  its  public  health  aspects. 

Dr.  Buchanan,  in  concert  with  representatives  of  the  War 
Department,  has  inveeti^^ated  and  advised  that  Def/ai-tment 
respecting  alleged  pollution  of  a  tributarj-  of  the  River  Lea, 
through  the  operations  of  the  Royal  Gunpowder  Factory  at 
Waltham  Abbey. 

Mr.  Huddart,  in  aid  of  your  Medical  Officer  in  exercise  of  his 
advisory  functions,  has  continued  his  investigations  of  the  con- 
ditions of  employment  and  remuneration  of  Inspectors  of  Nuis- 
ances and  other  non-professional  executive  officers. 

In  Appendix  A,  No.  9,  will  be  found  the  Memorandum  and 
Circulars  relating  to  Public  Health  and  Vaccination  prepared 
or  revised  in  the  Medical  Department  during  1903.  These 
were:  — 

A.  Mehobanduh:  — 

Memorandum  on  the  Circumstances  under  which  the 
Closing  of  Public  Elementary  Schools  or  the  Exclu- 
sion therefrom  of  particular  Children  may  be  re- 
quired  in  order  to  prevent  the  Spread  of  Disease. 

B.  CntCTTLABs: — 

(1)  Vaccination  Acts,  1867  to  1898.    Recovery  of  Penalties. 

To  Boards  of  Guardians  in  the  Metropolis.  (28th 
January,  1903.) 

(2)  Small-pox.    Casual  Paupers.     To  Extra  Metropolitan 

'Boards  of  Guardians.     (9th  Februaiy,  1903.) 

(3)  Midwives  Act,  1902.    To  County  Councils  and  Town 

Councils  of  County  Boroughs  enclosing  memoran* 
dum  on  the  Act.     (27th  April,  1903.) 

(4)  Disused  Army  Blankets  imported  from  South  Africa 

suspected  as  being  specifically  infected  by  discharges 
from  enteric  fever  patients.  To  certain  Town  and 
District  Councils.    (25th  May,  1903.) 

Of  the  above  circulars,  that  concerning  possibly  infected 
blankets  returned  from  South  Africa  and  distributed  in  varioui 
parts  of  this  country  relates  to  a  matter  of  unusual  intereet. 
Attention  was  first  directed  to  the  blankets  in  question  by 
the  Assistant  Port  Medical  OflBoer  of  Health  of  London,  Mr. 
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Hancock,  who  referred  an  outbreak  of  enteric  fever  on  board 
the  training  ship  *' Cornwall"  to  use  by  the  boys  of  dirty  and 
stained  blankets,  some  of  which  had,  when  tested  by  Dr.  Klein, 
afforded  evidence  of  specific  contamination.  Mr.  Hancock 
having  ascertained  that  these  blankets,  though  purchased  from 
a  firm  in  the  City,  were  reputedly  from  a  South  African  source, 
at  once  communicated  with  Dr.  CoUingridge,  Medical  OlBScer  of 
Health  of  the  City  of  London,  who  forthwith  not  only  took 
steps  to  stop  further  sale,  until  disinfected,  of  the  South  African 
blankets  still  remaining  with  the  firm  in  question,  but  also  set 
to  work  to  ascertain  the  various  districts  throughout  the  coun- 
try to  which  the  implicated  blankets  had  been  distributed, 
along  with  the  names  and  addresses  of  the  retail  dealers  who 
had  received  consignments  of  such  blankets.  Thus  aided  the 
Board  were  enabled  to  issue  direct  and  prompt  warning  to  these 
districts. 

The  districts  were  numerous,  and  situated  in  all  parts  of 
England  and  Wales.  As  a  result  of  action  by  the  different 
medical  oflBoers  of  health  nearly  all  the  implicated  blankets 
were  traced.  Some  were  returned  by  the  retail  shops  to  the 
wholesale  dealers,  others  were  either  destroyed  or  thoroughly 
disinfected. 
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Vaccination  and  Public  Vaccination. 

The  number  of  Unions  inspected  in  1903  in  regard  of  Vac- 
cination amounted  to  246,  comprising  1,298  Public  Vaccinators' 
districts.  The  Public  Vaccinators  of  815  of  these  districts  were 
recommended  for  Award  under  Section  5  of  the  Vaccination 
Act  of  1867  (Appendix  A,  No.  10). 

In  Appendix  A,  No.  11,  will  be  found  a  list  of  Educational 
Vaccination  Stations,  w^ith  ihe  names  and  addresses  of  the 
Teachers  of  Vaccination  authorised,  under  Orders  of  the  Board, 
to  grant  the  Special  Certificates  of  proficiency  in  vaccination 
necessary  as  part  of  the  medical  qualification  for  entering  into 
tx)n tracts  for  the  i)erformance  of  public  vaccination. 

The  Director  of  the  Animal  Vaccine  Establishment,  Mr. 
Thomas  S.  Stott,  reports  (Appendix  A,  No.  12),  that  during  the 
year  ending  -ilet  March,  1904,  the  number  of  vaccinations  per- 
formed at  the  Board's  station  in  Lamb's  Conduit  Street 
amounted  to  1,510.  All  of  them  were  primary  vaccinations, 
re-vaccinatidn  being  no  longer  performed  at  this  station. 

•  I)r.  Blaxall  reports,  Appendix  A,  No.  13,  that  as  a 
consequence  of  cessation  of  small-pox  in  London  and  of 
limitation  of  the  disease  to  comparatively  few  districts  in  the 
provinces,  demand  in  1903-04  for  the  Board's  glycerinatcd  calf 
lymph  fell  considerably  below  that  of  the  immediately  pre- 
ceding years.  In  all,  during  the  twelve  months  in  question, 
the  Board's  laboratory  issued  691,540  charges  of  glycerinatcd 
calf  lymph,  upwards  of  three-fourths  of  which   amount   was, 


it  appears,  eiaplo^ed  by  public  vaccinators  in  primary  vaccina"-   "^^f  j^ 
tion.     As  in  previous  years,  this  lymph  proved  on  the  whole  of  bbpobt. 
highly  Batiflfactory  quality ;   the  results  recorded  in  r^ard  of 
the631,997pninary  vaccinationsshowing  "Case  success'  of  98-4 
per  cent.,  and  "  Insertion  success  "  of  93'5  per  cent. 

With  better  knowledge,  as  time  has  gone  on,  of  the  requii*-  taccinat 
ments  of  the  Vaccination  law  of  1898,  there  has  occurred  better  to?B^ 
observance  of  that  law  in  England  and  Wales.  (Appendix  A, 
No.  14.)  Vaccination  of  infants  has  continued  to  increase,  and 
"  conscientious  objection  "  to  infantile  vaccination  has  dimin- 
ished, as  ia  shown  by  the  subjoined  figures  extracted  from  the 
Annual  Returns  of  tne  Vaccination  Officers  made  to  the  Board 
in  respect  of  1898  and  of  subsequent  years. 
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The  facts  which  can  thus  be  obtained  as  to  "  abstention  from 
vaccination,"  from  whatever  cause,*  are  illustrated,  as  in  pre- 
vious volumes  of  this  series,  by  an  additional  table:  — 


Perceotsge  of  Birtha  in  each  insfainoB 

1893-97 

1898. 

1899. 

1900.   1     1901. 

1902.. 

ISnchnd  and  Wales 

210 

26-6 

20-8 

19-9 

1 
173    ! 

16-2 

Passing  next  to  counties,  and  dealing  with  years  in  which 
ndministratioii  under  the  Act  of  1898  was  becoming  more  and 
more  uniform  throughout  the  country,  it  is  found  that  increase 

*  "Abstention"  compriHeg  the  "  exempted"  (conecientiouB  objection) 
together  uith  "postponed"  a.n\  "remaining"  cases. 


of  infantile  vacciiLation  u  now  well-nigh  imivenal,  while  r^id- 
teied  objection  to  vaccination  tends  generally  to  diminish  or  to 
disappear,  as  is  illustrated  in  the  following  tables:  — 
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As  regards  amount  of  infantile  Yaccination  and  improvement 
of  fitatuB  of  counties  in  this  particular,  the  years  1900  and  1902 
may,  using  data  from  the  above  tables,  usefully  be  contrasted 
as  follows: — 
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1 
1 

Number  of  Counties  in  Class. 

Class. 

Percentage  of 
Births  Vaccinated. 

1 

t 

1 

1900. 

1902. 

1 

85-90 

11 

1 

1 

16 

^ 

2 

3 

80-85 
75-80 

6 
8 

^     36 

10 
11 

^     45 

4 

1 

70-75 

11 

•1 

1 

1 
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(Bucks.) 

0 

1 
1 

65-70 

8 

3 

Essex. 

London. 

Notts. 

r,    : 

1 

60-65 

3 

Bucks. 
Essex. 
London. 

2 

Gloucester. 
Wilts. 

7 

i 

50-60 

1 

5 

Derby. 

Gloucester. 

Notts. 

Wilts. 

Radnor. 

2 

Derby. 
.Badnor. 

8 

Lei^s  than  50 

3 

Leicester. 

Bedford. 

Northampton. 

3 

• 

Leicester. 

Bedford. 

Northampton. 

It  will  be  observed  that  despite  the  general  upward  tendency 
ill  the  matter  of  infantile  A^acciuation  above  exhibited,  certain 
counties  are  at  the  bottom  of  the  list  in  both  years.  These 
counties  are  Leicester,  l^dford,  and  Xorthampton,  the  short- 
comings of  which,  along  with  those  of  others  low  down  in  the 
list,  were  last  year  set  out  Union  by  Union,  in  illustration  of 
the  diversity,  inclusive  oi  laxity,  of  administration  by  local 
Vaccination  Authorities  which  contributed  to  this  i-esult. 
Details  as  to  Unions  comprised  within  the  counties  wherein 
in  1902  vaccination  administration  was  found  especially  unsatis- 
factory are  set  out  in  the  subjoined  series  of  tabular  statements, 
which  follow  the  plan  above  adopted  for  counties  as  a  whole. 
These  statements  i^late  to  the  41  Unions  comprised  in  Leicester, 
Bedford,  Northampton,  Derby,  Wilts,  Gloucester,  and  Radnor, 
counties  which  were  referred  to  in  my  previous  reports  as 
among  the  most  unsatisfactory  in  England  and  Wales.  It  will 
be  seen  that  in  five  only  of  these  41  Unions  was  vaccination 
less  abundant  in  1902  than  in  1900;  that  in  not  more  than  V) 
of  the  41  has  conscientious  objection  undergone  increase ;  and 


Iliat  commonly  increase  of  objection  where  it  occured  has  not  mbdioal 

been   incompatible  with   increase  of  vaccination,  an   increase  kSSSt?*" 

sometimes  far  exceeding  that  credited  to  the  ranks  of  the  law-  — 
fully  unvaecinated. 
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1902.' 
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Leighton  Buzzard    . . 
Ampthill 
Biggleswade   .. 
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30' 1         37' I         42' 4         ■{■12' 3 

7*4        23-2        25*2        +17*8 
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59*0    ;    62*8    '    89*1        4-11*1 
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20'2        20'3 

310        32*3 
1*1          0*0 
37*4        33*3 
21-7    '    19*7 
22*8    ;    24-8 

24'1 

52*7 
10 
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16*1 
14*9 

4-  3'9 

4-21*7 

-  0*1 

-  8-2 

-  8'8 

-  7*7 

Northampton. 


Certificates  of  Suocessful 
Vaccination. 

Certificates  of  Conscientious 
Objection. 
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Percentage  of  Births. 
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1             '■ 

89'7         48'6    i     +14'3 

1 

IS' 9 

17  8 
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13*4 

16*0 

37*1 
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40*8 
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38*9 
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52-5 

59'5 
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13*8 
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4-1S-6 

12*3 

16*4 

15*4 
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10*8 

13*6 
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86*9 
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Gmnty 

610 

«•« 

ss'e 

+  7'9 

rs 

'                            1 

5-r  , 

rs 

+  7-5 

1 
Dorby 

13*8 

267 

36-1 

T-123 

2*0 

1 

8*1  : 

6*8 

I 

1 

+  4*8 

Shrtnllow 

481 

57*1 

7S*0 

+24-0 

4-0 

5*2 

4*2 

+  0*2 

OlO'iHOI) 

57*5 

57  S 

67*9 

4-10-4 

20*0 

1 

235 

170 

-  3  0 
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Vaccination. 
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Pe 

cates  0] 
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rcentag 

I  ConadentioaH 
x;tion. 

Union. 

Percentage  of  BirthH. 

e  of  Births. 

1900. 

1901. 

1902. 

Increa«»e 
or 

decreiwe 
of  1902 
on  1900. 

IJHX). 

1901.       1902. 

Increase 
or 

decr^iM) 
of  1902 
on  19U0. 

Cv'inty 

67'4 

60T 

e-rs 

+  en 

»)'-i 

19'6 

ie'7 

-  re 

Trowbridge  and  Melk- 
aham. 

27*3 

24-0 

26-8 

-  0-5 

12*8 

87 

4*4 

-  8-4 

Swindon  and    High- 
worth. 

45'R 

6ro 

54*3 

■\-  8*8 

37*6 

34*4 

31*4 

-  6*2 

Chippenham  .. 

45*8 

573 

57-9 

-1121 

12*9 

131 

11*5 

-1*4 

Bradford-on-Avon  .. 

47*0 

41-5 

44*9 

-  21 

77 

11*5 

10*2 

•V  2*5 

Devizes 

54-6 

50*1 

02*6 

+  8*1 

30*6 

287 

24*7 

-  59 

Oolne 

M-9 

61-8 

53-8 

-  11 

11*8    ' 

9*0 

0*9 

-  4*9 

Cricklade  and  Woot- 
ton  BMsett. 

67-0 

66*9 

55*9 

-  11 

26*9    i 

31*4 

30*5 

-f  4*6 

XXXI 
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BXPORT. 


Union. 


Certiflcatea  of  Successful 
Vaccination. 


Percentage  of  Births. 


190O.  I    1901.       1903. 


Gmntij 

Tewkesbury    . . 
Gloucester 

Stroud 

WetJtbury-  on  -  Severn 
Wheatenhurst 
Cheltenham    . . 

Bristol 

Dursley 


Increase 
or 

decrea«)e 
of  1902 
on  1900. 


Certificates  of  Conscientious 
Objection. 


Percentage  of  Births. 


&6'S 

61-4 

ers 

+  88 

23*9 

•ire 

55*3 

+31*4 

33*3 

45*0 

43*7 

+10*4 

88-8 

49-5 

51-7 

+12*9 

42*4 

46*7 

49-7 

+  7*3 

51*1 

M'9 

60*0 

+  8*9 

620 

52'4 

62*2 

+10-2 

67*4 

«3-7 

66'8 

+  8'4 

63*9 

61-8 

67*9 

+  4-0 

1 
1 

1900. 


lOOL       1902. 


9'4 


23-3 


9'8 


23*2 


20*8        229 


19*3 

14-3 

39'2 

44*5 

14*8 

16*8 

19-6 

231 

2*4 

2-4 

20*4 

20*8 

9'e 

17*9 
331 
18*1 
411 
16'4 
18*2 
21 
16*9 


Increase 
or 

decrease 
of  1902 
on  1900. 


+  0'8 

-  5*4 
+12*3 

-  1*2 
+  1'9 
+  1*6 

-  1*3 

-  0*S 

-  8-6 


Leicester, 


Certificates  of  Successful 
Vaccination. 

Certificates  of  Conscientious 
Objection. 

Union. 

Percentage  of  Births. 

Percentage  of  Births. 

, 

1900.       1901. 

1902. 

Increase 
or 

decrease 
of  190-i 
on  1900. 

1900. 

i 

1901.       1902. 

Increase 
or 

decrease 
of  1902 
onl900L 

County    

t 

29'1    '    84'2 

97'9 

+  6'8 

2V9 

92'e 

2e'2 

+  4-3 

Leicester 

5*1          7*4 

9 '9 

+  4*8 

9*6 

8*1 

17*9 

+  8*3 

Barrow-on-Soar 

18*9        22*5 

38*4 

+19*6 

43*6 

47*1 

41*5 

-  2*0 

Loughborough 

220        24*4 

31*7 

+12*7 

43*9 

46*7 

42*0 

-  1*9 

Hinckley 

34*4        30*0 

41*0 

+  6*6 

33*0 

41*6 

43*8 

+10*8 

Idarkot  Boeworth    . . 

37*0 

44*2 

47*9 

+10*9 

41 '4 

37*9 

40*6 

-  0*9 

Market  Harborough 

60-0 

48*4 

66*3 

+  63 

37*6 

39*1 

36-4 

-  2-2 
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Certificates  of  Sacoessfal 
Vaccination. 

Oertiflcatea  of  Conscientious 
Objection. 

Union. 

Percentage  of  Births. 

Percentage  of  Births. 

1900. 

1             i  Increaw 

1901.       1902.  'decrease 
of  1902 
on  1900. 

1900. 

I 

1901.       1908. 

1 

Increase 
or 

decrease 
of  19 12 
on  \^K 

County    

Rhayader 
Knighton 

56'3    I    S3'e 

< 

Wl        S2-5 
09-8    ;    71*4 

1 
1 
j 

S4-1         -  2'3 

310    '     -  8*1 
75-0         +  ri'2 

*'5 

0-4 
41 

30    !      0'2 

0*9          04 
4*8    '      — 

00 
-  4*1 

With  reference  to  the  Metropolis,  which,  as  shown  in  previous 
reports,  comprises  Unions  as  unsatisfactory  almost  in  the  matter 
of  vaccination  administration  as  any  in  England  and  "Wales, 
the  data  for  1902  are,  owing  perhaps  to  small-pox  prevalence 
in  London  in  that  year,  somewhat  better  than  those  for  prtv 
vious  years,  as  will  be  seen  from  the  appende^l  tabular  «?tate- 
ment :  — 


Certificates  of  Successful 
Vaccination. 

Certificates  of  Conscientious 
Objection. 

Peroentageof  Bii-tbK. 

P( 

crcentage  of  Bir 

UtOL  '    1902. 

> 

ths. 

i 

1900.       190L   1    1902. 

1 

i 

Increase 
or 

decrease 
of  1902 
on  1900. 

IWO. 

1 

Increase 
or 

decrease 
of  1902 
on  190(). 

London   . . 

61'7 

r,4'3 

68'0 

-f  6'3 

I'O 

/•/ 

O'S 

-  Oi 

Bethnal  Oreen 

38*2 

.^')•8 

4.'>-l 

f-  fl'9 

0*4 

0*4 

0*3 

-  O'l 

Oamberwell    .. 

65*2 

70-6 

69-6 

+  4-t 

ro 

0*8 

0*6 

-  0-4 

Gheldoa  .. 

741 

760 

75'2 

i    VI 

1*3 

0*8 

1-3 

0*0 

Fnlham  •  • 

■ 

75*7 

78*3 

78*2 

+  2-5 

1*4 

1*2 

1*0 

-  0*4 

Qeorgo,  St,  Hanover 
Square. 

82'2 

W8 

8.T9 

-i    17 

1*2 

0*5 

n-(5 

-  00 

George.    St.,    in 
East. 

the 

B8-0 

fiO'O 

81-8 

+  32 

— 

0*0 

f»  1 

-  0*1 

Giles.    St..    and 
George. 

St 

59*0 

eo'i 

62'.') 

+  a-c 

0*2 

0*3 

01 

-  ')•! 

Greenwich 

• . 

76*0 

77-5 

78*3 

+  3-3 

1*2 

1*3 

0*8 

-   04 

Hackney 

•• 

46*8 

49*0 

62*8 

+16-0 

1*0 

ro 

0-8 

-  0*2 

^amm0rBmith 

.  • 

80*6 

81-3 

80*9 

+  0-4 

1*2 

1-4 

1*8 

+  0*6 
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Certificates  of  Snccessfnl 
Vaccination. 

Certificates  of  Conscientious 
Objection. 

Percentage  of  Births. 

* 

Percentage  of  Births. 

Increase! 

Increase 

1 

1900. 

1901. 

1 
1902. 

or 

decrease 

of  1902 

on  1900. 

1900. 

1901. 

1902. 

or 

decrease 

of  1903 

on  1900. 

Hampstead 

81-5 

81*7       82*7 

+  1*2 

2*3 

2*6 

1*8 

-  0*5 

Holbom 

eo'7 

60*8        66'4 

1 

+  4*7 

0*6 

0*8 

0*4 

-  0*2 

Islington 

64*2 

68*9       72*8 

1 

'18'6 

1*3 

1*1 

0*8 

-  0*5 

Kensington 

80'3 

81*0        83-1 

+  2*8 

ri 

1*3 

0*7 

-  0*4 

Lambeth 

68' 1 

67*6       70*5 

+  2*4 

1*2 

1*3 

1*0 

-  0*2 

Lewisham 

68*7 

74*5    '    78*1 

1 

+  9*4 

2*2 

2*1 

1*7 

-  0*5 

London.  City  of 

72-2 

74*3    '    79*0 

1 

+  6*8 

2*0 

2*6 

0*9 

-  1*1 

Marylebone,  St 

72*4 

76*3    1    78*7 

+  6*3 

0*4 

0*6 

0*4 

0*0 

MUe  End  Old  Town.. 

20*8 

24*9    1    31*1 

+10*8 

0-3 

0*3 

0*2 

-  01 

Olavc.St 

64*8 

69*6 

71*8 

+  7*0 

0-5 

0*9 

0*4 

-  01 

Paddineton     .. 

76*6 

79*6        80*6 

+  5*0 

11 

1*0 

0*6 

-  0*6 

Pancras,  St 

561 

56*6    1    63*4 

+  7*3 

1*0 

0*9 

0*7 

-  0*3 

Poplar 

361 

39*1    '    44'4 

1 

+  8*3 

0*5 

0*4 

0*3 

-  0*2 

Shoreditch 

32*0 

41*3    ,    51*5 

+19*5 

0*2 

0*3 

OS 

+  0*1 

onthwark 

58*2 

60*1        62*2 

+  4*0 

10 

0*6 

0*5 

-  0*6 

Stepney  

41*1 

43*7    i    51*4 

+10*3 

0*2 

0*4 

0*3 

+  0*1 

Strand 

70*9 

74*2    '    73*5 

1 

+  2*6 

0*8 

0*9 

0*4 

-  0*4 

Wandsworth  and 
Clapham. 

65*6 

69*1 

71-6 

+  6*0 

1*7 

1*7 

1*4 

-  0*3 

Westminster  .. 

79*4 

79*0    I    79*9 

1 

+  0*5 

1*2 

0*7 

0*9 

-  OS 

Whitechapel   ., 

78*0 

80*7    1    83-6 

+  5*5 

0*3 

0*5 

0*2 

-  0*1 

Woolwich 

82*3 

80*9    i    82*0 

1 

-  0*3 

2-4 

3*6 

2*2 

-  0*2 

MBDIOAL 

OFnCKB'd 

BSPOBIL 


But  progrees  in  improvement  of  vaccination  administration 
in  tke  Metropolis  is  slow.  Notwithstanding  severe  prevalence 
of  small-pox  in  London  in  the  year  now  in  question,  and  panic 
arising  therefrom,  no  single  Metropolitan  Union  attained  for 
1902  the  satisfactory  standard  (above  85  i)er  cent.)  in  "  Births 
Vaccinated,"  which  was  in  the  same  year  secured  in  no  less 
than  16  of  the  55  counties  of  England  and  Wales.  Vaccination 
administration  in  London,  indeed,  though  on  the  whole  im- 
proved, remains  as  diverse  and  as  unequal  in  its  results  as 
before,  which  is  the  more  to  the  discredit  of  not  a  few  Metro- 
politan Boards  of  Guardians  and  their  officers,  seeing  that  in 
London  the  '*  conscientious  objector  "  is  but  rarely  found.  The 
subjoined  table  gives  the  status,  actual  and  relative,  of  the 
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soYoral  Metropolitan  Unions  as  regards  acceptance  of  infantile 
vaccination  in  the  years  1900  and  1902: — 


Metropolitan   Unions. 


1 
Percentage 



Unions  in 

each  Class. 

Births 
Vaccinated. 

1900. 

1 

1902. 

85  -  90 

Nil. 

Nil. 

80  -  85 

1 
1 

5 

St.  George,  Hanover  Sq. 

Hammersmith. 

Hampstead. 

Kensington. 

Woolwich. 

7 

St  George,  Hanover  Sq. 

Hammersmith. 

Hampatead. 

Kensington. 

Paddington. 

Whitechapel. 

Woolwich. 

75  -  80 

1 

! 

5 

Fulham. 

Greenwich. 

Paddington. 

Westminster.                      i 

Whitechapel. 

^ 
t 

Chelsea. 

Fulham. 

(rreenwich. 

Jjewisham. 

City. 

Marylebone. 

Westminster. 

70  -  75 

4 

Chelsea.                              i 
City.                                     1 
Marylebone.                        | 
Strand. 

Islington. 
Lambeth. 
Strand. 
Wandsworth. 
St.  Olave. 

05  -  70 

4 

Camber  well. 
Lambeth. 
Lewisham. 
Wandsworth. 

2 

Camberwell. 
Holborn. 

CO  -  66 

3 

Holborn. 
Islington. 
St.  Olave. 

5 

St.  George  in  the  East. 

St.  Giles. 

Hackney. 

St.  Pancras. 

South  wark. 

50  -  60 

4 

St.  George  in  the  East. 
St.  Giles. 
St.  Pancras. 
Sonthwark. 

2 

Shoreditch. 
Stepney. 

Less  than  50 

6 

Bethnal  Green. 

Hackney. 

Mile  End. 

Poplar. 

Shoreditch. 

Stepney. 

3 

Bethnal  Green. 
Mile  End. 
Poplar. 
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Small-pox  Administration  Abroad.  SSSSiS?*^ 

Disappearance  from  Germany  of  epidemic  small-pox  is  a  fact  Sethod  op 
altogether  without  question.  For  more  than  a  generation,  ever  dbalinq 
since  Germany  adopted  compulsory  vaccination  and  re-vaccina-  pox. 
tion,  sanitary  administration  in  that  country  has  been  prac- 
tically untroubled  by  this  disease.  This  freedom  of  Germany 
from  small-pox  has,  it  is  asserted  by  objectors  to  vaccination, 
been  due  less  to  universality  of  acceptance  of  primary  succeeded 
by  secondary  vaccination  than  to  prompt  systematic  and  vigor- 
ous isolation  of  each  small-pox  case  as  it  arose.  In  the  circum- 
stanced Mr.  Long  determined,  partly  in  the  interests  of  science, 
but  mainly  in  reference  to  administrative  and  financial  con- 
siderations, to  ascertain  through  your  Medical  Department  what 
in  the  present  is  the  German  method  of  dealing  with  small-pox 
outbreaks.  Accordingly  Dr.  Bruoe  Low,  one  of  the  Board's 
Assistant  Medical  Officers,  having  been  furnished  by  the 
Foreign  Office  with  necessary  credentials  to  the  German  Govern- 
ment, has  visited  Germany  and  made  inquiry  in  certain  repre- 
sentative towns  of  the  chief  States  of  that  oountiy  as  to  current 
methods  of  suppressing  small-x)OX. 

As  a  result  of  his  investigations  (Appendix  A,  No.  15),  Dr. 
Low  ascertained  that  the  machinery,  preventive  and  other,  for 
dealing  with  small-pox  in  Germany  comprises :  — 

(a.)  Compuleory  vaccination  of  all  infants  before  the  end 
of  the  calendar  year  next  succeeding  that  of  their  birth ; 
and  compulsory  re-vaccination  of  all  children  in  their 
twelfth  year :  compliance  of  parents  with  the  above  re- 
quirements as  to  vaccination  and  re-vaccination  being  en- 
forced by  fine  or  imprisonment. 

(b.)  Notification  of  all  cases  of  small-pox. 

(e.)  Powers  to  isolate  in  hospital  cases  of  small-pox  or  of 
suspected  small-pox. 

(d.)  Vaccination  or  re-vaccination  of  the  "  contacts " 
in  small-pox  invaded  houses,  and,  in  some  towns,  isolation 
of  such  contacts. 

With  reference  to  measures  of  isolation.  Dr.  Low  found  that, 
save  in  rare  instances,  there  exist  in  Gennany  no  specially  pro- 
vided small-pox  hospitals.  That,  owing  to  the  system  of  vac- 
cination and  re-vaccination  there  in  force,  the  demand  made  by 
small-pox  upon  isolation  accommodation  is  so  trivial  that  in 
the  majority  of  places  one  of  the  pavilions  of  the  "General 
Diseases  Hospital"  within  the  town  has  sufficed  in  all  ways 
for  dealing  with  small-x)ox  emergencies.  Now  and  again,  it  is 
true,  Dr.  Low  found  a  single  pavilion  nominally  allotted  for 
small-pox;  but  almost  invariably  such  pavilion  was,  in  the 
absence  of  small-TK)x,  used  for  the  other  and  general  purposes 
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™gAii^        of  the  hospital  establishment.      Further,  it  appeared  that  such 
BTORT.  small  pox  pavilion,  even  when  in  use  £or  small-pox,  was  in  most 

instances  allowed  to  remain,  administratively  as  well  as  struc- 
turally one,  with  the  hospital  establishment  of  which,  in  ordin- 
ary circumstances,  it  constituted  a  part.  Similarly,  it  is  not 
deemed  needful  in  Germany,  when  small-pox  is  being  accom- 
modated in  this  section  of  a  local  hospital,  to  require  re-vaccina- 
tion of  the  hospital  staff  or  of  the  '*  general "  patients  in  the 
establishment,  reliance  against  spread  of  the  small-pox  being 
placed  on  the  routine  statutory  primary  vaccination  and 
re-vaccination  that  these  persons  have  already  undergone. 
Persons,  however,  who  are  of  necessity  brought  into  near  and 
sustained  relations  with  the  small-x)ox  patient,  or  patients,  in 
the  hospital  have  to  submit  to  a  further  vaccination. 

An  excellent  illustration  of  the  trifling  expense  and  trouble 
to  which  Germany  is  put  in  the  matter  of  isolation  of  small-pox 
is  afforded  by  Berlin,  with  a  population  of  near  upon  two 
million  persons.  For  this  city  the  sole  provision  for  small-pox 
is  a  pavilion  containing  twelve  beds  at  the  Eoyal  Charite  Hos- 
pital, which  can  accommodate  at  one  ajid  the  same  timesomo 
1,500  patients  suffering  from  a  variety  of  maladies,  medical, 
surgical,  and  other.  The  relation  of  this  small-pox  pavilion  to 
the  rest  of  the  Royal  Charite  Hospital  and  to  Berlin  is  shown 
on  the  map  of  the  city  reproduced  alonp:  with  Dr.  Bruce  Low's 
roport  in  this  volume. 

So  far  as  Dr.  Low  was  able  to  ascertain,  and  he  was  careful 
to  make  special  and  detailed  inquiries  on  the  subject,  no  serious 
inconvenience  has  at  any  time  attended  the  method  of  small- 
pox isolation  now  adopted  by  Germany.  Furthermore,  it 
appears  that  all  the  officers  and  physicians  with  whom  Dr. 
Low  confeiTed  on  the  matter  were  unanimous  in  attributing 
the  immunity  from  small-pox  enjoyed  by  the  poptdation  in  the 
neighbourhood  of  small-pox  pavilions  in  Gk^rmany  to  the  sys- 
tematic enforcement  of  statutory  vaccination  and  re-vaccina- 
tion. But  for  this  antecedent  precaution,  all  these  persons 
agreed,  it  would  be  necessary  to  establish,  outside  the  town 
limits  in  each  instance,  a  small-pox  hospital,  distinct  and 
separate  from  the  local  hospital  ])i"ovided  for  **  general ''  disease. 

To  those  of  us  who  are  familiar  with  the  difficulties  experi- 
enced in  this  country,  in  the  past  and  in  the  present,  in  pro- 
curing sites  for  small-pox  hospitals,  the  advantages  over  our 
own  of  the  German  method  of  ix^pressing  small-pox  must  nee<ls 
appear  indisputable.  It  is  not  possible  to  deny  that  had  thid 
country  given  heed,  as  Germany  has  done,  to  the  lessons  <)■£  the 
small-pox  pandemic  of  1870-73,  London  might  have  been  saved 
the  enormous  cost  which  she  has  since  been  called  upon  to  bear 
in  removal  and  maintenance  of  her  small-pox  hospitals  beyond 
the  Metropolis. 

Similarly,  provincial  towns  might  have  escaped  much  direct 
expense  and  serious  dislocation  of  trade  through  small-pox; 
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while  sanitary  authorities  generally  would  almost  certainly  medical 
have  been  spared  much  anxiety  and  the  no  little  expense  rSpoot?** 
arising  to  them  from  the  habit  of  our  towns  of  distributing  on 
occasion  small-pox  throughout  the  country.  Not  until  re- 
vacciuation  has  become  practically  universal  with  us  at  ages 
(say)  12-15  years  may  we  hope  to  avoid  the  recurrent  disadvan- 
tages arising  in  this  country  through  the  liability  of  a  large 
proportion  of  our  adolescent  and  adult  population  to  contract 
and  to  transmit  small-pox. 

Certain  figures  respecting  public  vaccination  and  public  re- 
vaccination  in  the  German  Empire  are  of  intei'est  in  connexion 
with  the  measures  upon  which  I  have  reported  as  adopted  in 
that  country  in  repression  of  small-pox.  The  data  in  question, 
which  relate  to  the  six  years  189G-1901,  have  been  extracted  by 
Dr.  Bruce  Low  ivom  the  Official  Medizinal  Statist ische  Mitthei- 
lungen  aus  dem  Kaiserliclien  Gesundheitsamte :  — 


iNPANTd. 

CHILDREN. 

YKAB. 

Number 
due  to  be 
vaccinated. 

Percentage 

actually 

submitted 

to 
vaccination. 

Percentoffe 
Huccessfully 
vaccinated. 

Number 
due  to  be  re - 
vaccinated. 

Percentage 
actually  re- 
vaccinated. 

Percentaire 
BUccesHfulIy 

re- 
vaccinated. 

1896 

1,670,598 

1 

83-47 

81-40 

1,176,070 

96-83 

89-81 

18D7 

1,737,878 

83-74 

81-09 

1,211,672 

96-96 

88-81 

1898 

1  1,763,442 

83-97 

81-58 

1,234,276 

96-83 

88-80 

1899 

1,791,191 

8406 

80-78 

1,271,207 

96-78 

88-41 

1900 

I  1,814,310 

1 

83-70 

81-20 

1 

1,287,155 

96-82 

90-34 

1901 

;  1,809,137 

1 

84-00 

1 

1 

81-29 

1,268,281 

96-82 

90-67 

Plague. 

Plague  continued  during  1903  to  prevail  in  India  with  un- 
abated virulence.  From  Ur.  Bruce  Low's  Summai-y  of  the 
progress  and  diffusion  of  this  disease  throughout  the  world 
(Appendix  A,  No.  10),  it  appears  that  plague  deaths  in  India, 
which  in  the  previous  year  had  amounted  to  above  half  a 
million,  further  increased  in  1903  to  no  less  than  800,000. 
Most  of  the  presidencies,  provinces,  or  states  which  had  pre- 
viously suffered  much  from  the  disease,  shared  in  this  increase 
of  mortality,  the  Punjab  and  the  Mysore  State  being  in  this 
sense  the  only  exceptions ;  and  further,  certain  divisions  of  the 
country  which  hitherto  had  not  exhibited  much  plague — the 
Central  Provinces,  Hyderabad   State,  and   Central   India,  for 
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SPORT.  countries,  China  alone  appears  to  have  sitffered  in  1903  severely 

fix)m  plague;  in  Canton  and  neighbouring  districte  the  dis- 
ease is  reported  to  have  proved  more  virulent  in  1903  than  in 
any  one  of  the  three  preceding  years.  Japan,  however,  hardly 
suffered  at  all  from  plague;  and  though  outbreaks  occurred  in 
the  Philippines,  the  Straits  Settlements,  Siam,  French  Indk>- 
China  and  New  Caledonia,  in  none  of  these  localities  did  the 
disease  assume  alarming  proportions.  So,  too,  with  certain 
of  the  Australian  Colonies,  with  the  Hawaiian  Islands,  Mexico, 
Peru,  Chili,  and  Brazil,  though  plague  made  its  appearance  in 
particular  quai-ters  the  disease  betrayed  in  none  of  them  ten- 
dency to  epidemicity. 

Nearer  home,  in  Cape  Colony,  sporadic  plague  only  was 
notified  from  time  to  time  thioughout  the  year.  But  at  Dur- 
ban there  occurred  a  limited  outbreak,  and  in  the  Mauritius 
plague  was  aomewhat  more  prevalent  than  in  previous  years. 
Egypt,  in  the  first  six  months  of  1903,  manifested  plague  in 
nearly  a  dozen  different  localities;  in  none,  however,  did 
the  disease  beotjnie  seriously  prevalent ;  always  it  soon  died 
down. 

Marseilles  suffered  in  the  autumn  of  the  year  a  small  out- 
break of  plague  among  workers  at  a  cardboard  factory,  but  the 
disease  here  was  quickly  suppressed.  In  Berlin  there  occurred 
a  fatal  case  of  plague  in  the  pei^son  of  a  medical  man  engagetl 
in  laboratory  investigation  of  B.  pestis,  the  disease  extending 
in  this  instance  to  one  other  person,  a  male  nurse  who  attended 
on  the  medical  man  in  question.  No  case  of  plague  occurred 
during  1903  in  the  Ignited  Kingdom,  and  in  no  single  instance 
was  actual  plague  bixiught  by  shippin«r  to  our  shores. 


Cholera. 

In  no  part  of  the  world  ditl  cholera  exhibit  in  1903  notable 
activity.  In  India  this  disease  was  indeed  somewhat  more  pre- 
valent than  in  the  pluvious  year,  especially  in  Bengal ;  and  it 
pix>vailed  also  to  a  considerable  though  uncertain  extent  over  a 
wide  area  of  China.  But  in  Japan  and  in  the  Philippines 
there  was  less  cholera  than  in  1902.  The  Mohammedan  Holy 
Land,Egypt,and  Palestine,  which  had  suffered  severely  from  the 
disease  in  1902.,  to  an  extent  indeed  and  in  circumstances 
raising  apprehension  of  spiead  of  the  malady  to  Europe,  mani- 
fested in  1903  hardly  any  cholera.  Syria,  however,  invaded 
thixjugh  Egypt  and  Palestine  late  in  1902,  suffered  in  1903  con- 
sidei-ably,  and  for  a  while  cholera  in  that  country  constituted 
a  menace  to  Europe.  But  the  disea^je  in  extendinj^  fwm  Syria 
trended  not  AVest,  as  had  been  anticipated,  but  East  into  the 
Euphrates  Valley,  and  then  travelknl  southward  by  this  ix)ute 


ill  the  direction  of  the  Persian  Gulf.      Thie  unexpected  be-  omcE^ 
hayiour  of  cholera^  after  arrival   on    the   borders    of    Europe  kepobt. 
by  way   of    Egypt,   is    dealt     with    in    considerable     detail 
by  Dr.  Bruce  Eow  in  his  Report  on  **  The  Manifestations  of 
Cholera  throughout   the  World   during  1903 "  (Apx>endix  A, 
No.  17). 

As    in    1902  so   in    1903    no    vessel  arriving    from  abroad 
brought  actual  cholera  to  our  shores. 
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AUXILIABY    SCIENTIPIC  INVESTIGATIONS. 

As  pointed  out  by  your  Medical  Oilicer  in  his  **  Inti>oduction  "  v^v^ 
to  Reports  and  Papers  by  Dr.  Bruce  Low  on  Bubonic  Plague,* 
the  relations  of  rats  and  plague  had  by  July,  1902,  become  a 
question  of  important  administrative  concern.       In  that  year 
therefore  the  Board  instructed  Dr.  Klein  to  make  study  of 
rat-plague  in  a  variety  of   aspects.     As  noted  in  my  report 
for  1902-03,  Dr.  Klein,  as  a  result  of  w«rk  thus  undertaken  for 
the  Board,  satisfied  himself  as  to  the  existence  in  the  rat  of 
two  formfi  of  plague ;  a  virulent  and  presumably  highly  infec- 
tious strain,  and  a  strain  of  insignificant  virulence  with  corre- 
spondingly feeble  infectiveness.     The  latter  form  of  plague  Dr. 
Klein  provisionally  regarded  as  that  '*  proper "  to  the  rat,  at 
any  rate  in  temperajte  zones,  and  it  was  by  assumption  of  pre- 
dominance in  this  animal  of  plague  of  this  quality  that  he  was 
diapoeed  to  account  for  certain  striking  facts  of  which  your 
Medical  Department  had  been  taking  note,  namely,  an  observed 
tardy  extension  of  rat  plague  in  most  countries,  and  especially 
a  small  ability  of  plague-affected  rats  to  foster  plague  on  ship- 
board or  to  set  the  disease  going  among  our  seaport  populations. 

It  was  while  Dr.  Klein  was  obtaining  indications  of  the 
above  sort,  that  the  question  of  the  concern  of  the  rat  with 
plague  became,  administratively,  more  urgent  than  before. 
Many  writers  on  the  subject,  especially  scientists  abroad,  were 
not  only  definitely  accepting  the  rat  as  the  chief  source  of 
plague  in  man  but  were  representing  ship-borne  rats  as  prac- 
tically the  sole  agency  of  ti'ansmission  of  this  disease  from  port 
to  port  of  maritime  countries.  Thus  it  happened  that  about 
June,  1903,  demand  arose  for  international  consideration  of  the 
role  of  the  rat  in  propagation  of  plague,  with  a  view  to  formu- 
lation of  stringent  measures  in  repression  of  i-ats  and  of  rat- 
plague,  such  measures  to  be  obligatory  under  Ck)nvention,  to 
which  it  was  anticipated  all  the  Western  Powers  would  agree 
to  give  adherence.       Great  Britain,  almost  alone  among  the 

^  '*  Reports  and  Papers  on  Bubonic  Plague  by  Dr.  Bruce  Low  ;  with  an 
Introdcction  by  the  Medical  OflScer  of  the  Local  Government  Board." 
[Cd.  748.],  1902. 


moHfM        ^.^tionsy  demurred,  aa  has  been  said,  to  these  propoeals,  con- 
iroBT.  sideling,  in  view  of  the  data  respecting  the  association  of  rats 

with  plague  collected  by  the  Local  Government  Board  and  of  the 
etiology  of  rat-plague  as  indicated  by  Dr.  Klein  s  researches, 
that  the  time  was  not  yet  ripe  for  dealing  with  the  subject  on  an 
international  basis;  that  there  was  prospect  indeed  of  inter- 
national opinion  making  too  grave  an  estimate  of  the  danger  of 
plague  accruing  through  ship-borne  rats,  and  risk  conse- 
quently of  unnecessary  restrictions  being  forced  on  the  shipping 
trade,  to  the  detriment  of  commerce  throughout  the  world. 
Nevertheless  Great  Britain  did  not,  in  view  ojf  the  consensus 
of  desire  on  the  part  of  other  European  countries,  press  objec- 
tion to  the  proposed  International  Conference,  which  in  the  end 
assembled  at  Paris  in  October,  1903,  with  the  results  to  which 
I  have  already  referred,  pages  ix.  to  xi. 

In  these  circumstances  it  was  judged  expedient  that  details 
of  Dr.  Klein's  researches  into  the  etiology  and  pathology  of 
rat-plague  should  be  forthwith  printed,  and  that  Dr.  Theodore 
Thomson  should  summarise  the  information  accumulated  in 
the  Medical  Department  on  the  subject  of  the  role  of  ihe  ship- 
borne  rat  in  dissemination  of  pla^e;  so  that  both  these  docu- 
ments might  be  available  for  tne  Delegates  of  the  several 
nations.  This  was  accordingly  done ;  and  I  make  no  doubt  at 
all  that  such  success  as  was  attiarined  at  the  Paris  Conference  in 
counteracting  proposals  for  extra  stringent  plague  measures  in 
i-egard  of  shipping  was  largely  due  to  the  facts  set  forth  in 
these  reports  of  Drs.  Klein  and  Thomson,  and  not  least  to  Dr. 
Thomson's  exposition  of  the  facts  in  question  in  their  bearing 
on  administrative  plague  measui^s,  general  and  particular. 
Dr.  Klein's  report,  which  was  thus  submitted  to  Delegates  at 
the  Paris  Conference,  entitled  **  Pathology  and  Etiology  of  Rat- 
plague  and  other  Infectious  Rat-Diseases,"  has  already  appeared 
in  your  Medical  Officer's  Report  for  1902-03  (page  399) ;  Dr. 
Thomson's  **  Memorandum  on  Rats  and  Ship-borne  Plague  "  is 
reproduced  as  Appendix  B,  No.  1,  to  this  Volume. 

In  relation  with  the  question  of  transmission  of  plague  from 
rat  to  man,  further  investigations,  in  continuance  of  tnose  for- 
merly made  on  behalf  of  the  Board  by  Dr.  Haldane,  were  con- 
ducted in  1903  and  1904  with  a  view  to  ascertaining  the  means 
by  which  the  destruction  of  rats  on  board  ship  may  best  be 
secured.  They  take  account,  however,  not  merely  of  the  effect 
upon  rate  of  the  methods  of  "destruction"  inveatigated,  but 
also  of  their  effect  upon  insects  and  their  value  as  means  of 
disinfection.  Reports  on  these  subjects  by  Drs.  Haldane  and 
Wade,  who  wnducted  the  investigations,  will  be  found  in 
Appendix  B,  No.  2. 

The  first  of  these  reports  records  Dr.  Haldane's  observations 
of  the  results  attained  bv  the  **  Clayton  "  process,  as  applied  in 
the   case  of  the  steamship  Bavaria  at   the  port  of   Dunkirk. 
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In  thia  instanoe  Dr.  Haldane  found  that  this  process,  while  mbdioal 
bringing  about  destruction  of  rats  and  other  vermin  in  cabins,   bbSSi?* 
emp^  holds,  and  the  like,  had  largely  failed  to  secure  this  end       — 
in  holde  full  of  cargo.       The  cargo  of  the  Bavaria  consisted 
mainly  of  eeeds,  grain,  aud  jute,  and  Dr.  Haldane  concluded 
thai  it  had  been  imperfectly  penetrated  by  the  "  Clayton  gas." 

The  aeoond  report,  by  Dr.  Wade,  gives  an  account  of  experi- 
ments made  with  a  view  to  ascertaining  the  influence  of  the 
''Clayton  "  process  and  of  sulphur  dioxide  on  rat  and  insect  life 
and  their  value  as  disinfecting  agencies.  In  detail,  Dr.  Wade's 
researches  bear  upon  the  composition  of  '*  Clayton  gas,"  the 
toxic  effect  of  sulphur  dioxide  upon  rats  and  insects,  its  bac- 
tericidal properties,  the  time  required  for  complete  penetration 
of  cargo  by  sulphur  dioxide,  and  the  question  of  how  far 
damage  to  certain  articles  may  result  from  their  submission  to 
treatment  by  sulphur  dioxide  processee.  Dr.  Wade  finds 
that  "Clayton  gas"  consists,  in  addition  to  nitrogen  and 
oxygen,  of  sulphur  dioxide  and  a  small  proportion  of  sulphur 
trioxide;  the  last-mentioned  constituent,  however,  not  affecting 
the  toxic  influence  or  penetrative  power  of  the  gas.  The 
** Clayton"  process  is,  in  fact,  substantially  a  sulphur  dioxide 
process. 

It  appears  from  Dr.  Wades  experiments  that  many  articles, 
notably  wool,  jute,  flour,  seeds,  and  grain,  absorb  large  quan- 
tities of  sulphur  dioxide,  with  the  result  that  this  gas  pene- 
trate*  these  substances  in  bale  or  as  masses  of  cargo  very  slowly. 
Hence  it  would  appear  that  sulphur  dioxide  processes,  notwith- 
standing the  rapidly  fatal  effect  of  this  gas  on  the  life  of  rats, 
insects,  and  certain  pathogenic  organisms,  may  fail  to  exert 
destructive  action,  within  any  reasonable  time,  on  these 
animals,  insects  and  organisms  when  secreted  within  the  inter- 
stices of  cargo.  Dr.  Wade  also  finds  that  exposure  to  sulphur 
dioxide  renders  most  foodstuffs,  such  as  fruit,  vegetables,  and 
meat,  uneatable,  and  damages,  in  less  degree,  various  other 
articles. 

In  the  third  report  Drs.  Haldane  and  Wade  discuss,  in  the 
light  of  the  increased  knowledge  accruing  from  their  investiga- 
tions, the  merits  and  demerits  of  the  several  processes  proposed 
for  destruction  of  rats  on  ship-board ;  dealing,  in  this  aspect, 
with  the  "Clayton"  process,  the  burniug  of  sulphur  on  ship- 
board, the  use  of  liquid  sulphurous  acid,  and  the  employment 
of  carbon  monoxide  and  carbon  dioxide. 

Substantially,  they  arrive  at  the  conclusion  that  no  one  of 
these  methods  is  free  from  objection,  and  that  the  greater  or 
less  suitability  of  each  varies  with  the  often-varying  circum- 
stances involved,  more  particularly  according  as  the  treatment 
is  to  be  applied  to  vessels  with  cargo  in  situ  or  after  discharge 
of  cargo.  They  consider  that,  on  the  whole,  a  sulphur  dioxide 
process  would  be  the  most  generally  useful ;  and  suggest  that. 
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M^l^g         whore  holds  full  of  cargo  have  to  be  dealt  with,  the  difficulty 
BPORT.  dialed  by  failure  of  the  gas  to  penetrate  might  be  partly  over- 

come by  the  addition  of  a  small  proportion  of  carbon  monoxide 
to  it. 

The  practical  difficulties  of  the  administrative  problem  with 
which  the  investigations  of  Drs.  Haldane  and  Wade  have  oon- 
cem  are  considerable,  and  the  additional  knowledge  that  has 
i^esulted  from  their  researches,  although  of  high  value,  never- 
theless leaves  room  for  further  inquiry.  Further  investigation, 
therefore,  Of  this  subject  is  being  pursued. 

Ig^us  Dr.  Klein,  in  his  further  observation  in  1903-04  of  Bacillus 

pestis  (Appendix  B,  No.  3),  has  continued  study,  in  their  mor- 
phological, cultural,  and  physiological  aspects,  of  the  two  types 
of  plague  bacillus  already  described  by  him.  The  additional 
experience  thus  gained  goes  to  confirm  the  biological  distinction 
between  these  two  types  to  which  Dr.  Klein  drew  attention  last 
year,  and  similarly  his  studies  serve  to  illustrate  the  stability 
in  each  instance  of  these  two  different  strains  of  bacillus  as 
regards  morphological  and  cultural  features.  And  further  the 
all-important  primary  distinction  between  B.  pestis  of  the 
"  human  "  type  (type  I.)  and  B.  pestis  of  the  **  rat*'  type  (type 
II.)  is  found,  as  before,  to  be  difference  as  regards  initial  viru- 
lence to  rodents;  the  former  is  highly  pathogenic  to  these 
animals,  the  latter  much  less  so.  But  also  these  two  types 
are  found  now  to  differ  secondarily  in  a  way  which  is  not  a 
little  interesting.  In  the  laboratory,  B.  i)e8tifi  of  type  I. 
(human)  commonly  maintains  its  initial  virulence  through 
many  removes  in  sub-culture,  and  when  under  these  artificial 
wmditi'ons  the  pathogenicity  of  this  strain  of  plague  does  in  the 
end  diminish,  full  virulence  can  at  once  be  restore<l  to  the 
bacillus  by  passing  it  again  through  the  animal  body.  On  the 
other  hand,  B.  pestis  of  the  "  rat ''  type  (type  II.)  not  only 
quickly  parts  under  re|)eate(l  sub-cultures  with  such  virulence 
as  it  orip^inally  possessed,  but  fails  on  being  again  passed 
through  the  animal  lK)dy  to  regain  its  pristine  pathogenicity. 

Beoognising  that  thej?v  two  typcb  of  plague  bacillus  have  in 
all  probability  descended  from  u  couimon  stock.  Dr.  Klein 
sought  means  of  oonvei"ting  type  I.  into  typi*  II.,  and,  by 
revei'se  process,  type  II.  into  type  I.  In  the  latter  sense  he 
has  not  yet  made  definite  progress.  But  in  the  first  of  these 
objects  l)r.  Klein  hafi  met  with  a  considerable  share  of  success. 
By  inoculating  plague  material  of  high  degree  of  virulence 
into  rats  antecedently  protected  by  administration  subcutane- 
ously  of  Haffkine's  prophylactic,  he  obtained  fixmi  the  local 
gland  affection  sometimes  induced  in  this  way  a  B.  pestis, 
which,  though  culturally  (except  in  minor  features)  of  type  I., 
was  in  a  morphological  sense  found  to  be  degenerating,  and 
which  on  direct  transference  to  rodents  proved  considerably  lees 
virulent  than  the  strain  of  B.  pestis  whence  it  was  derivecl.    The 
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plague  bacillus  thus  i-^ndereil,  as  it  wei^,  unstable,  underwent  ^^^j^g 
on  passage  thixiugh  successive  rats,  further  modification  cul-  rbpobt. 
turally  in  the  direction  of  type  II.,  meanwhile  retaining  ite  new 
characteristic  of  enfeebled  virulence. 

Br.  Klein  concludes  his  paper  on  thin  subject  with  a  detailed 
account  of  the  anatomical  appearances  obeerved  in  rats  and 
mice  as  the  result  of  employing  his  different  tyx>es  of  plague 
bacillue  to  infect  these  animals  by  cutaneous  inoculation. 

Dr.  Mervyn  Ck>rdon  has  continued  hie  investigations  respect-  ^Sion^^' 
ing  contamination  of  the  air  of  dwelling  rooms  and  public 
bmldings  by  i)articulate  matter  emanating  directly  from  the 
bodies  of  persons  assembled  within  them. 

In  a  previous  report  Dr.  Gordon  has  shown  that  a  certain 
micro-organism^  ^^Streptococcus  brevis/^  by  reason  of  the  fact 
that  it  is  invariably  present  in  great  number  in  the  saliva  of 
all  persons,  may  serve  as  a  useful  index  of  the  pi-esenoe  of  par- 
ticles of  saliva  in  the  air.  Droplets  of  saliva  are,  it  appears,  apt  to 
be  expelled  with  the  breath  in  the  acts  of  coughing,  sneezing  and 
loud  spefdiing,  and  by  means  of  his  streptococcus  test  Dr. 
Gordon  has  been  enabled  to  detect  the  dispersion  of  particles 
of  saliva  in  the  air  of  a  ixx)m  to  a  distance  of  40  feet  from 
a  person  who  delivered  an  oration  for  the  space  of  one  hour. 

In  the  course  of  the  experiments  by  which  presumption  was 
thus  obtained  as  to  the  high  value  of  his  streptococcus  test  for 
demonstrating  the  presence  of  particles  of  saliva,  Dr.  Gordon 
found  that  a  certain  streptococcus  of  other  than  salivary  origin 
was  not  infrequently  met  with  in  air.  Accordingly  it  became 
of  especial  imx)ortance  that  all  available  means  should  be 
sought  for  differentiating  his  streptococcus  of  saliva  from  all 
other  and  "  foreign  "  sftreptooocci. 

Previous  experience  having  shown  that  it  was  in  reference 
to  divergence  of  bio-chemical  characters  the  best  hope  lay  of 
differentiating  streptococci,  Dr.  Gordon  has  (Appendix  B,  No. 
4)  made  inquiry  in  which  a  series  of  10  streptococci,  representa- 
tive of  the  streptococcus  group,  were  cultivated  in  a  medium  \ 
charged  in  succession  with  a  series  of  organic  substances  of 
known  composition  each  easily  decomx)osable ;  decomposition 
of  the  substance  in  each  instance  being  accompanied  by  de- 
velopment of  acid  reaction,  which  was  made  readily  recog- 
nisable by  previously  tinting  the  medium  with  litmus.  In 
this  way  a  number  of  tests  were  found  available  for  differen- 
tiating streptococci,  nine  of  which  tests  wei^  subsequently 
selected  for  application  to  a  large  number  of  these  micro- 
organisms isolated  from  a  great  variety  of  sources. 

As  a  result  of  these  investigations  Dr.  Gordon  has  been  able 
to  show  that  differentiation  of  members  of  the  streptococcus 
gioup  is  practicable  to  a  degree  previously  unknown  and, 
indeed,  unsuspected;    and  that  in  paiiicular    the    streptococci 
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specially  characteristic  of  saliva  differ  in  marked,  definite,  and 
constant  manner  from  other  streptococci.  Incidentally,  too,  in 
the  application  of  his  differential  tests  to  streptococci  isolated 
from  the  human  body  in  disease.  Dr.  Gordon  made  some  ob- 
servations which  cannot  fail  to  prove  of  interest  to  the  clinical 
pathologist.  For  instance,  his  differentiation  of  streptococci 
associated  with  suppuration  and  septicaemia  from  streptococci 
found  in  connection  with  ulcerative  endocarditis,  and  his  identi- 
fication of  the  latter  micro-organisms  with  types  of  streptococci 
most  abundant  in  normal  human  saliva. 

In  addition  to  the  question  of  breath-contamination  of  the 
atmosphere,  it  appeared  desirable  to  ascertain  the  extent  to 
which  the  air  of  inhabited  rooms  may  become  contaminated 
by  particles  of  akin  and  scurf.  Dr.  Gordon  was  accordingly 
instructed  to  ascertain  whether  any  micro-organisms  might, 
by  the  constancy  of  their  presence  on  particles  of  skin  and 
scurf,  serve  to  identify  such  particles  preeent  in  the  air.  In 
this  connexion  a  preliminary  investigation  showed  that  the 
micro-organisms  most  abundantly  and  constantly  found  asso- 
ciated with  skin  and  scurf  weie  always  staphylococci.  But  the 
characters  at  present  commonly  recognised  as  differentiating 
staphylococci  having  been  found  unsatisfactory  for  the  object 
in  view,  it  has  been  found  necessary  to  investigate  the  bio- 
chemical qualities  of  the  staphylococcus  group  in  the  fashion 
already  adopted  with  streptococcus. 

Six  representative  staphylococci  were  theiefore  selected  and 
investigated  with  refei^nce  to  their  decomposing  action  on 
various  carbo-hydrates,  gluwwides,  &c.,  and  with  the  result  that 
a  number  of  tests  were  found  to  be  available  for  the  purpose  of 
differentiating  members  of  this  group.  Eight  of  these  differen- 
tial tests  were  next  selected,  and  a  number  of  staphylococci  of 
various  origin  submitted  to  them.  The  data  so  far  obtained 
may  be  said  to  offer  promise  of  the  eventual  acquisition  of  a 
staphylococcus  test  of  the  nature  desired. 

In  connexion  with  queetions  of  human  immunity  from  infec- 
tious diseases  instances  frequently  call  for  consideration  in 
which,  out  of  a  considerable  number  of  pei'sons  exposed  to  a 
common  bacterial  infection  under  similar  conditions,  some  are 
attacked  with  greater  or  less  severity,  while  othere  escape  alto- 
gether. In  Ihe  instances  in  question  there  is  often  no  reason 
to  suppose  that  ihe  factor  which  determined  these  individual 
differences  has  been  the  quantity  of  the  infecting  dose,  and 
these  differences  remain  after  due  allowance  ha«  been  made  for 
certain  obvious  distinctions — in  the  matter  of  pi-evious  attack, 
age  incidence,  and  the  like — which  it  is  possible  to  draw  be- 
tween the  susceptible  and  the  immune.  Among  a  variety  of 
considerations  which  arise  in  such  cases  is  the  question  of 
"  mixed  infection."  It  is  well  known  that  the  clinical  course 
and  severity  of  certain  infectious  diseases — for  example,  scar- 
latina, diphtheria,  tuberculosis — are  in  large  measure  depen- 
dent on  the  association  of  nyogenir  or  other  bacteria  with  the 


specific  organism  of  the  disease.  It  does  not  seem  improbable  hbdical 
tliat  the  presence  of  other  bacteria,  or  of  their  recently  formed  bbkS?^ 
products,  may  in  certain  instances  have  an  important  influence 
at  an  earlier  stage,  i.e,,  in  enhancing  or  limiting  the  oppor- 
tunities afforded  to  the  specific  organism,  at  the  time  of  its 
introduction  into  the  tissues,  to  multiply  and  exercise  toxic 
effect  there.  Certain  etiological  observations  {e.g.,  the  frequent 
association  of  non-diphtheritic  sore  throat  and  diphtheria,  or  of 
preliminary  diarrhoea  with  the  later  appearance  of  enteric 
fever)  tena  to  support  this  suggestion.  Investigation  of  the 
subject  by  animal  experiment  presents  numerous  difficulties, 
even  when  the  conditions  of  experiment  are  comparatively 
simple.  Many  years  ago  some  early  inquiries  by  Dr.  Klein  as 
to  the  effect  on  rabbits  of  simultaneous  inoculation  of  certain 
different  species  of  bacteria  and  bacterial  products  were  recorded 
in  these  reports,*  and  in  the  present  volume  (Appendix  B,  No. 
5)  Dr.  Klein  gives  the  results  of  some  new  investigations  in  the 
same  direction. 

For  this  purpose  he  took  an  originally  pathogenic  microbe — 
B.  typhosus — which  as  a  result  of  many  generations  of  sub- 
culture in  the  laboratory  no  longer  produced  pathogenic  effect 
when  inoculated,  intra peritoneally,  into  guinea-pigs,  and  he 
conducted  a  series  of  experiments  to  ascertain  how  far  the  patho- 
genic effect  of  fuch  inoculations  was  regained  if  the  animal  at 
the  same  time  or  soon  afterwards  received  doses  of  certain  other 
pathogenic  microbes  which  also  of  themselves  were  incapable 
of  producing  more  than  a  transient  local  effect.  The  additional 
micro-organisms  used  for  these  exi)eriments  were  respectively 
two  varieties  of  B.  coli,  an  attenuated  form  of  B.  Gaertner, 
B.  enteritidis,  and  another  pathogenic  anaerobe,  "  B.  camis." 
In  some  instances  the  inoculation  of  the  additional  microbe, 
like  that  of  the  B  typhosus,  was  intraperitoneal ;  in  others  B 
typhosus  was  inoculated  intraperitoneally,  and  the  additional 
microbe  subcutancously. 

A  similar  series  of  experiments,  using  the  same  additional 
bacteria,  was  made  with  a  specimen  of  cholera  vibrio,  which 
also  on  account  of  long  sub-culture  in  the  laboratory  had  lost 
its  pathogenicity  to  guinea-pigs  on  intraperitoneal  inoculation. 
In  the  third  series  advantage  was  taken  of  the  circumstance 
that  in  certain  conditions  diphtheria  bacilli  from  dry  agrar  cul- 
tures produce  little  or  no  effect  when  inoculated'  intraperitone- 
ally  into  guinea-pigs,  to  ascei-tain  whether  simultaneous  inocu- 
lation of  Streptococcus  pyogenes  in  amounts  which  themselves 
are  without  toxic  effect  on  the  guinea-pig  would  permit  multi- 
plication or  toxic  action  of  either  or  both  of  these  micro- 
organisms. 

In  some  of  the  above  experiments  computation  of  the 
dose  which  by  itself  could  be  safely  assumed  to  be  without 
material  effect  on  the  experimental  animal  was  not  easy,  and,  as 

*  Annaal  Report  of  Board's  Medical  Officer  for  1889,  p.  215. 
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Dr.  Klein  shows,  it  is  impossible  to  draw  inferences  from  certain 
of  the  results  olrtained.  As  a  whole,  howeyer,  the  observations 
show  that  the  presence  of  certain  of  the  additional  bacteria — 
notably,  in  the  case  of  B.  typhosus,  one  variety  of  B.  ooli  and 
^'B.  camis,"  and  in  the  case  of  B.  diphtherise,  Streptococcus 
pyogenes — did  enhance,  in  an  unmistakable  manner,  the  patho- 
genic action  of  the  attenuated  bacillus  of  experiment ;  while  in 
other  instances  {e.g.^  in  the  case  of  Cholera  vibrio,  B.  coli  and 
B.  Gaertner)  no  such  effect  was  produced.  In  one  experiment 
(B.  typhosus  and  B.  ooli)  Dr.  Klein  inoculated  along  with  the 
B.  typhosus,  not  the  living  B.  ooli,  but  merely  its  toxin.  In 
this  instance  also  active  multiplication  and  pathogenicity  of 
the  attenuated  B.  typhosus  followed ;  a  result  which  it  should 
be  useful  to  remeniber  in  connexion  with  questions  of  indi- 
vidual susceptibility  to  enteric  fever. 

lOTKus  The  toxic  substance  proper  to  the  protoplasm  of  Proteus,  and 

zxN.AGOLr-  which  is  also  excreted,  as  it  were,  by  this  micro-organism  when 
m^ToxTN.  under  culture  in  peptone  broth,  has  been  made  by  Dr.  Sidney 
Martin  the  subject  of  further  study  (Appendix  B,  No.  6).  His 
object  has  been  to  ascertain  the  effect  of  repeated  inoculation 
of  rodents  with  sub-lethal  doses  of  proteus  toxin  in  conferring 
on  their  blood  serum  the  power  of  agglutinating  proteus 
bacilli ;  and,  having  achieved  this,  of  testing  the  ability  of  such 
serum,  when  intravenously  injected  antecedent  to  or  simultane- 
ously with  a  lethal  amount  of  proteus  toxin,  to  secure  other 
rodents  against  proteus  infection. 

Babbits  were  the  rodents  experimented  with ;  but  unhappily 
they  proved  unsatisfactory  lor  Dr.  Martin's  purposes,  owing 
seemingly  to  a  diversity,  altogether  irrespective  of  body 
weight,  of  susceptibility  among  rabbits  to  like  amounts  of  the 
same  sterilized  proteus  culture.  As  regards,  however,  certain 
of  these  animals  which  successfully  responded  to  repeated  sub- 
cutaneous injection  of  the  toxin,  Dr.  Martin  found  that  proteus 
agglutinin  quickly  appeared  in  their  blood,  often  in  consider- 
able amount.  But  he  did  not  find  that  in  tihe  blood  of  these 
same  animals  proteus  an ti- toxin  was  developed  in  a  degree  in 
any  sense  parallel  with  the  appearance  there  of  proteus  agglu- 
tinin. Some  of  Dr.  Martin's  prepared  rabbits  did,  it  is  true, 
yield  serum  possessing  some  slight  anti-toxic  power ;  but  com- 
monly their  serum  was  wholly  without  anti-toxic  effect,  in  par- 
ticular instances  indeed  administration  of  it  to  other  rabbits 
appeared  to  have  enhanced  the  toxic  effect  of  proteus  toxin  in- 
jected along  with  it. 

Dr.  Houston  reports  (Appendix  B,  No.  7),  his  further  investi- 
gation of  the  biology  of  excrement  and  of  water.  In  Division 
I.  of  this  report  the  results  are  given  of  Dr.  Houston's  additional 
study  of  hciJthy  human  feeces ;  Division  II.  supplies  record  of 
extension  of  his  biological  examinations  to  the  intestinal  con- 
tents of  fish  and  seafowl ;  and  in  Division  HI.,  which  deals  with 
bacteriological  contrast  of  raw  and  filtered  river  waters.  Dr. 
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Houston  condiders  the  rationale   of  artificial   purification   of  medical 
public  water  supplies  in  the  light  of  the  multitudinous  testing^  bxporf. 
of  earth,  of  excrement^  of  sewage,  and  of  water  upon  which  he 
has  been  for  many  years  engaged. 

The  chief  interest,  and  indeed  merit,  of  Dr.  Houstotn's  work 
in  the  above  connexion  is  its  concern  with  the  status  of  Bacillus 
ooli  as  an  indicator  of  previous  undesirable  contamination  of 
water  or  other  material  in  which  it  may  be  detected.  This 
has  been,  and  still  is,  a  much  vexed  question.  Not  many  years 
ago  the  mere  preoemce  of  this  micro-organism  in  (say)  a  sus- 
pected water  sufficed  in  the  opinioin  of  not  a  few  bacteriologists 
to  condemn  ^uch  water  as  a  source  of  public  supply.  As  time 
went  on,  the  abundance  or  the  reverse  of  B.  coli  in  water 
samples  came  to  be,  in  no  small  degree  as  a  result  of  represen- 
tations by  Dr.  Houiston,  judged  a  better  criterion  of  the  antece- 
dents of  such  water  than  the  mere  presence  of  this  micro- 
organism ;  and  later  still  the  ratio  of  B.  ooli  to  total  micro- 
organisms of  all  kinds  in  a  given  sample  of  suspected  material, 
water  or  other,  became  admittedly  a  consideration  of  definite 
importance.  Now,  however,  we  are  learning,  again  through 
Dr.  Houston,  that  the  human  intestine  furnishes  at  one  and 
the  same  time  definite  and  indefinite  forms  of  B.  coli ;  and  that 
therefore  classification  of  coli-like  microbes  present  together 
in  (say)  water,  plus  estimation  of  the  number  of  micro- 
organisms in  each  class,  is  likely  to  be  found,  qua  the  B.  ooli 
test,  the  all-important  consideration.  That,  for  instance,  given 
a  material  definitely  contaminated  with  excrement  and  con- 
taining therefore  B.  coli  in  abundance,  the  ratio  in  such  material 
of  typical  B.  coli  to  total  coli-like  microbes  may  serve  to 
indicate  with  a  precision  not  hitherto  attained  the  degree  and 
the  nearness  or  remoteness  of  faecal  contamination  of  the 
material  in  question. 

On  the  above  basis  of  comparison — i.e.,  greater  or  less  abun- 
dance of  coli-like  microbes  and  predominance  or  otherwise  of 
typical  over  atypical  coli, — ^the  facts  recorded  by  Dr.  Houston 
in  this  and  in  preceding  reports  of  your  Medical  Oflicer  respect- 
ing the  biological  qualities  of  the  excrement  of  beasts,  birds 
and  fishes,  and  of  soil  and  water,  must  needs  appeal  alike 
to  the  student  of  natural  history  interested  in  the  influence  of 
environment  on  living  organic  matter,  and  to  the  sanitary 
administrator  whose  business  it  is  to  secure  for  the  community 
water  supply  free  from  dangerous  excremental  contamination. 

In  Appendix  C,  Dr.  Alan  Green  reports  further  observation 
on  chloix)formed  calf  vaccine.  Seeking  always  to  perfect  his 
chloroform  process  of  preparation  of  lymph.  Dr.  Green  has 
made  a  number  of  experiments  on  the  effect  of  temperature  in 
expediting  or  in  delaying  the  germicidal  action  of  chloroform, 
not  only  on  harmless  micro-organisms  such  as  aro  commonly 
associated  with  calf  vaccine,  but  also  on  certain  pathogenic 
microbes  which,  though  foroign  to  calf  lymph,  might  possibly 
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iisDioAL         on  occaskm  gain  acoees  thereto.    He  finds  the  most  satiafac- 
RiTOK?*        tory  temperature  at  which  to  conduct  hia  prooeea  in  elimination 
—  from  lymph  of  non-eporing  extraneous  micro-oiganiama  to  be 

20^  C.  ThuB,  dealing  by  hia  method  with  a  oonaiderable 
variety  of  bacteria,  non-pathogenic  and  pathogenic,  theee  micro- 
organiama,  indifferently  whether  submitted  to  chloroform  in 
culture  emulsion  or  mixed  with  vaccine  lymph,  were,  he  ascer- 
tained, killed  always  within  eight  hours  of  commencement  of 
experiment. 

As  to  the  trustworthineds  of  chloroformed  lymph  in  pro- 
ducing vaccinia  in  the  human  subject,  Dr.  Green  notes  that  of 
65,735  vaccinations  performed  with  lymph  thus  prepared  by 
Eim,  above  98  per  cent,  were  sucoeesf  ul,  and  that  the  "  insertion 
success"  obtained  exceeded  94  per  cent.  Inasmuch  as  the 
lymph  serving  for  the  above  vaccinations  was  issued  on  the 
average  not  more  than  17  days  after  collection  from  the  calf, 
it  is  obvious  that  in  Dr.  Gbeen*s  chloroform  process  the  Board 
have  obtained  a  useful  means  of  increasing  at  comparatively 
short  notice  their  output  of  trustworthy  lymph,  a  circumstance 
of  no  small  imjwrtanoe  in  the  event  of  sudden  and  extra 
demand  for  vaccination  arising  on  account  of  epidemic  small- 
pox. 

I  have  the  honour  to  be, 

Sir, 
Tour  obedient  Servant, 

W.  H.  POWER. 
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No.     1.  APP.  A,  No.  I. 

Paris  Sanitary  Conpbrbnob.— Report  of  British  Dblb-  B?!&h°' 

GATBS  to  the  MARQUBSS  OP  LaNSDOWNB.  FntoSattoMa 

Paris  Sanitar; 

Paris,  January  20th,  1904.       f^'®""°^ 

Mt  Lord, 

In  previous  despatches  we  have  endeavoured  to  keep  your 
Lordship  informed  of  the  proceedings  of  the  International  Sanitary 
Conference,  which  culminated  in  the  signature  on  the  3rd  Decem- 
ber, 1903,  of  a  new  Sanitary  Convention. 

It  is  perhaps  fitting  that  we  should  submit  to  your  Lordship  in 
a  final  despatch  a  general  statement  of  the  results  obtained,  and 
of  our  attitude  with  regard  to  the  various  questions  dealt  with. 

The  Conference  was  attended  by  delegations  from  the  following 
twenty-three  States : — Germany,  Argentine  Republic,  Austria- 
Hungary,  Belgium,  Brazil,  Denmark,  Spain,  United  States,  France, 
the  United  E^ingdom,  Oreece,  Italy,  Luxemburg,  Montenegro,  the 
Netherlands,  Persia,  Portugal,  Roumania,  Russia,  Servia,  Sweden 
and  Norway,  Switzerland,  and  Turkey,  In  the  British  delegation 
India,  and  in  the  Turkish  delegation  Egypt,  were  represented  by 
separate  Delegates.  With  few  exceptions  every  State  was  repre- 
sented by  both  diplomatic  and  technical  delegates. 

The  opening  meeting  of  the  Conference  was  held  on  the  10th 
October,  and  the  closing  meeting,  at  which  the  Convention  was 
signed,  took  place  on  the  3rd  December.  In  all  seven  plenary 
meetings  were  held  ;  but  the  detailed  work  of  the  Conference  was 
done  in  Committee.  Three  Committees  were  appointed,  and  it 
will  be  most  convenient  to  discuss  the  different  questions  as  near 
as  may  be  in  the  order  in  which  they  were  dealt  with  by  those 
Committees. 

The  three  Committees  were  :— 

(A.)  The  Ways  and  Means  Committee. 

(B.)  The  Technical  Committee. 

(C.)  The  Codification  Committee. 

(A.)— QUBSTIONS    DEALT    WITH    BY    THB    WAYS    AND     MEANS 

Committee. 

1.  The  Constantinople  Board  of  Health. 

The  need  for  reorganizing  this  body  was  admitted  by  all  the 
delegations,  with  the  exception  of  the  Turkish.    The  proposals 
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i^Ko.L   that  the  Turkish  members  should  be  reduced  to  four;  that  the 

iot  two   luBpectorj  should    be  named    by  the   Board    itself ;   that 

li^  ^       Roumauia  should  b<;  represented  on  the   Hoard ;   that  the  non- 

fttionai     Ottoman  Delegates  should  fulfil  certain  conditions  as  to  nationality, 

^SSSa^   medical  qualiticatioD,  or  Vice-Consular  rank ;  and  that  the  decisions 

of  the  Board  should   be  binding  on  the  Ottoman  Government, 

were  accepted  almobt  with  unanimity.    The  Turkish  delegation, 

however,  declined  even  to  discuss,  much  less  to  accept,  any  of 

these  various  proposals. 

In  regard  to  our  own  attitude  on  this  question,  we  fully  shared 
the  general  opinion  as  to  the  need  for  reforms,  and  wo  accepted 
without  reserve  the  above  proposals,  Fave  that,  in  respect  of  the 
last,  we  maintained  the  view  always  held  by  His  Majesty  Govern- 
ment that  the  Constantinople  Board  of  Health  is  an  Ottoman 
institution,  and  that  the  Ottoman  Government  is  ultimately 
responsible  for  the  measures  that  may  be  taken  in  the  sanitary 
defence  of  the  Turkish  Empire. 


2.  T?ie  Tangier  Sanitary  Board. 

We  were  able  to  associate  ourselves  unreservedly  with  the 
following  "  voeux "  expressed  by  the  Conference  : — That  the 
Tangier  Boanl  should  apply  the  provisions  of  the  International 
Sanitary  Conventions;  that  the  Morocco  pilgrimage  should  be 
properly  supervised  ;  and  that  a  lazaret  should  be  established  in 
a  suitable  spot  near  Tangier,  as,  for  example,  at  Malabata. 


3.    The  Red  Sea,  Sues  Canalj  a)id  the  Egyptian  Quarantine 

Board, 

A  proposal  was  made  by  the  Egyptian  Delegates,  and  supported 
by  us,  that  the  medical  inspection  at  Suez  of  ships  wishing  to  pass 
through  the  Canal  should  be  allowed  to  take  place  by  night  as 
well  as  by  day.  This  proposal  was  accepted  as  regalrds  ships 
lighted  by  electricity,  and  also  as  regards  any  ship  that  the  local 
sanitary  authority  may  consider  sufficiently  well  lighted. 

The  Regulation  providing  that,  in  countries  outside  Europe, 
persons  leaving  an  infected  port  must  be  medically  examined  by 
day  and  on  shore,  was  modified  as  regards  Alexandria  and  Port 
Said.  At  these  ports,  first-class  and  second-class  (but  not  third- 
class)  passengers  may  now  be  examined  by  night  as  well  as  by 
day  ;  and  the  examination  may  also  be  conducted  on  board,  pro- 
vided that  the  third-class  passengers  do  not  subsequently  leave 
the  ship. 

The  Egyptian  delegation  further  proposed  that  pilgrim  ships 
from  Hedjaz  should  henceforth  be  allowed  to  transit  the  Canal 
without  a  preliminary  detention  at  Tor.  This  proposal,  however, 
met  with  opposition,  and  was  therefore  withdrawn.  It  was  revived, 
in  a  slightly  modified  form,  by  the  Russian  delegation,  hxxX  was 


again  rejected.      Ultimately  it   was   agreed    that   pilgrim  ships    App.A^Nai 
belonging  to  those  nations  which  shall  have  accepted  the  present  Report  of 
and  the  previous  Conventions  shall  be  allowed  to  transit  the  Canal  B^wtee  to 
without  detention  at  Tor,  if  they  fulfil  certain  conditions.    These  ^^^^^gjf 
conditions    are    stated    at    length    in    Article    CXLIII.   of    the  coSfewSJeT^^ 
Convention.  ^*^ 

Two  proposals  were  made  respecting  the  powers  and  attributions 
of  the  Egyptian  Maritime,  Sanitary,  and  Quarantine  Board.  The 
first  was  made  by  the  Italian  delegation,  and  was  to  the  effect  that 
the  Board  should  cease  to  have  any  concern  with  the  internal 
sanitary  affairs  of  Egypt,  and  that  these  should  be  left  entirely  to 
the  Government  of  His  Highness  the  Khedive.  The  second  was 
made  by  the  Egyptian  delegation,  and  was  to  the  effect  that  both 
the  internal  and  external  sanitary  control  of  Egypt  should  be 
confided  to  one  Government  body,  the  International  Board  of 
Egypt  confining  itself  to  the  task  of  furnishing  information  to  the 
European  Governments  on  the  course  of  sanitary  affairs  in  those 
regions.  We  supported  both  proposals,  but  both  w^/ere  rejected, 
and  no  alteration  has  been  made  in  the  powers  or  attributions  of 
the  Board. 

We  should  here  call  your  lordship's  attention  to  the  unanimous 
and  warm  tribute  paid  by  the  Conference  to  Dr.  Ruffer,  for  his 
conduct  of  affairs  as  President  of  that  Board. 

The  Egyptian  delegation  further  proposed  that  the  passage  by 
train  of  mails  and  passengers  from  contaminated  countries  should 
be  permitted  across  Egypt,  under  conditions  which  had  already 
been  submitted  to  the  Egyptian  Quarantine  Board,  and  which  were 
repeated  to  the  Conference.  This  proposal  was  accepted  by  the 
Conference,  and  the  regulation  for  the  transit  of  Egypt  in  quaran- 
tine by  train  forms  Annexe  -1  of  the  new  Convention. 


4.  The  Sanitary  Defence  of  the  Persian  Otdf 

The  decisions  on  this  question  are  a  repetition  of  those  of  the 

Venice  Sanitary  Convention  of  1897,  with  certain  modifications 

and  additions.    They  are,  as  before,  grouped  under  two  headings 

# — the  sanitary  regime  to  be  applied,  and  the  sanitary  post6  to  be 

established,  in  the  Gulf. 

The  regime  in  the  Gulf  has  been  modified  by  a  reduction  from 
ten  to  five  days  in  the  period  of  observation  in  the  case  of  suspected 
ships,  and  in  the  length  of  voyage  from  an  infected  port,  after 
which  a  healthy  ship  shall  be  entitled  to  free  pratique.  We  should 
also  note  that  the  Conference  has  recognized  that  a  sanitary  service 
now  exists  at  Bushire.  The  clause  in  the  Convention  permitting 
ships  to  operate  there  no  longer  contains  the  words  '^  lorsqu'une 
installation  sanitaire  convenable  y  aura  ete  ^tablie.*' 

With  regard  to  the  sanitary  posts  to  be  established  in  the  Gulf, 
the  decisions  of  the  Venice  Convention  have  been  modified  in  the 
following  manner ;-— The  new  Convention  provides,  as  did  the 

i»aa4  A  2 


'A^Ko.  1.   former  one^  for  two  lazarets  :  one  at  the  entrance  of  the  Gulf  and 

rt  ot  one  in  the  nei^j^hbonrhood  of  Bassorah.    But  the  Island  of  Ormoz 

£tM  to      ^^  ^^^  definitely  named  as  the  site  of  the  former.    The  Constan- 

natioDAi    tinople  Board  of  Health  is  given  the  same  powers  over  the  Ormaz 

sSSS^e^    lazaret  as  over  that  at  Bussorah.    It  is  farther  charged  with 

finding  the  funds  needed  for  its  installation,  and  it  is  added  that 

the  Mixed  Commission  for  the  Revision  of  the  Sanitary  Tariff 

should  meet  as  soon  as  possible,  to  authorize  the  advance  of  the 

funds  from  the  Board's  reserves. 

Wo  would  point  out  here  that  in  the  Article  giving  the  Con- 
stantinople Boanl  authority  to  establish  and  control  the  Ormuz 
lazaret,  the  clause  contained  in  the  former  Convention — "  Pour  la 
Atation  d'Ormuz  une  entente  sera  etablie  entre  le  Gk>uvernement 
Ottoman  ot  le  (Fouvernement  Persan  " — ^has  been  suppressed.  That 
"entente"  had,  it  was  thought,  been  arrived  at  in  the  interval 
l)otweeu  the  two  Conventions,  Persia  not  objecting  to  the  lazaret 
being  built  and  controlled,  and  its  staff  named,  by  the  Constan- 
tinople Board,  ])rovided  that  the  flag  and  the  al'med  guards  were 
Persian.  Hut  this  view  was  shown  to  be  incorrect  by  the 
unqualified  declaration  of  the  Turkish  delegation,  at  the  fifth 
plenary  meeting,  that  no  such  **  entente "  existed,  and  that 
Turkey  regarded  the  proposal  that  the  lazaret  should  fly  the 
Perflian  flag  as  inadmissible.  The  second  part  of  that  declaration 
called  forth  an  oneri^etic  protest  from  the  Persian  delegation. 

Our  attitude  on  these  various  points  was  based  on  the  following 
considerations  : — 

The  proposals  to  establish  lazarets  at  (or  near)  Ormuz  and 
Bussorah  constructed  and  controlled  by  the  Constantinople  Board 
^ve^e  accepted  by  Her  Majesty's  Government  at  the  Venice  Con- 
ference of  1897. 

On  the  purely  sanitary  side  of  the  question,  we  were  of  opinion 
that  the  need  for  a  lazaret  at  the  entrance  to  the  Gulf  had  not 
been  demonstrated.  On  the  contrary,  the  experience  of  the  last 
seven  years  has  shown  that  the  absence  of  such  a  lazaret  has  not, 
as  it  was  feared  it  would,  proved  a  danger,  and  that,  though 
plague  and  cholera  have  repeatedly  been  introduced  to  the  Gulf 
shores,  they  have  not  extended  beyond  those  shores  and  invaded 
Europe.  The  disastrous  experience  which  followed  the  opening 
of  the  Adjir  lazaret — the  only  one  as  yet  opened  in  those  regions — 
was  also  fresh  in  our  minds,  as  an  object  lesson  of  the  extreme 
unsuitability  of  the  climatic  and  other  conditions  for  a  lazaret  in 
those  waters,  and  of  the  danger  of  establishing  an  institution  of 
the  kind  so  far  away  from  the  centres  from  which  it  must  be 
controlled. 

Your  Lordship's  final  instructions  authorised  our  acceptance 
of  the  proposals,  but  subject  to  certain  conditions.  At  the  sixth 
plenary  meeting  of  the  Conference  we  stated  that  we  accepted  the 
proposals,  but  at  the  same  time  we  dwelt  on  the  considerations 
enumerated  above  as  militating  against  the  construction  of  the 
Ormuz  lazaret,  jind  added  that  wo  should  prefer  to  see  the  time 
an<l  money  spent  in  ))H  rectinir  the  Bussorah  lazaret.     At  t^e  final 


meeting,  before  signing  the  Convention,  we  made  the  following    app.a^No 
reserves,  as  conditions  to  which  our  acceptance  of  the  proposed  Report  of 
lazaret  was  subject : —  D«i2St«tto 

Interoattoni 

1.  That  the  decisions  of  the  Mixed  Commission  concerning  the  o5SSteSS5>? 
advance  of  funds  for  its  construction  must  be  unanimous  ;  and        leoa. 

2.  That  no  steps  should  be  taken  for  its  construction  until  the 
Constantinople  Board  of  Health  shall  have  been  reorganized  in 
the  manner  agreed  on  by  the  present  Conference. 

On  the  question  of  the  reunion  of  the  Mixed  Commission,  wo 
repeated  the  oetidition  nnder  which  His  Majesty's  Oovernment 
has  already  consented  to  its  reunion,  namely,  that  the  Cooipiission 
should  put  in  a  prominent  position  in  its  programme  the  possi- 
bility of  reducing  the  sanitary  dues  in  Turkish  ports. 


5.  International  Health  Bureau. 

A  proposal  to  establish  a  central  office,  under  international 
management,  to  collect  and  publish  information  on  the  course  of 
epidemic  diseases  all  the  world  over,  was  first  made  by  the  Inter- 
national Sanitary  Conference  held  at  Vienna  in  1874,  and  the 
Austrian  capital  was  then  selected  for  its  seat.  That  proposal 
was  never  carried  out.  It  has  been  revived  in  a  slightly  modified 
form  by  France  in  the  present  Conf  erence,and  Paris  has  been  proposed 
for  its  seat.  The  Bureau  is  intended  to  be  organized  on  the  model 
of  the  Weights  and  Measures  Bureau,  which  also  sits  in  Paris. 
M.  Barr^re,  who  introduced  the  proposal,  was  careful  to  state  that 
the  Bureau  would  be  strictly  international ;  that,  wherever  it 
might  be  located,  the  local  Government  should  exercise  no  con- 
trolling influence  over  it ;  that  its  main  object  would  be  to  collect 
and  distribute  information  about  epidemics  and  the  measures 
taken  to  deal  with  them  ;  and  to  indicate  from  time  t3  time  where 
the  measures  decreed  by  the  International  Conventions  seemed  to 
require  amendment ;  and  that  it  would  in  no  way  interfere  with 
the  sovereign  rights  of  an  infected  country,  or  do  more  than  exert 
a  "  moral  "  influence  in  regard  to  the  sanitary  measures  taken  in 
such  country. 

While,  from  a  theoretical  standpoint,  this  proposed  institution 
had  not  a  little  to  recommend  it,  there  were  important  practical 
considerations  which  prevented  us  from  giving  it  immediate  and 
unreserved  acceptance.  So  far  as  concerns  the  obtaining  of  infor- 
mation on  the  course  of  epidemics,  the  machinery  already  possessed 
by  His  Majesty's  Government  for  the  purpose  is  as  efficient  as,  if 
not  more  efficient  than,  any  machinery  that  could  be  set  up  by  an 
International  Bureau ;  and  it  is  very  doubtful  whether  the 
Reports  which  the  Bureau  would  issue  from  time  to  time  would 
be  any  more  complete  than  those  published  by  the  Local  Govern- 
ment Board.  The  passage  of  information  through  an  International 
Bureau  would  rather  tend  to  delay  than  to  facilitate  its  arrival  to 
the  Governments  interested.  So  far  as  the  United  Kingdom  was 
concerned,  therefore,  the    proposed  Bureau  seemed  to  offer  no 


^'^1.^^'^'   ft^ vantage  that  she  does  not  already  pofleess.    On  the  other  hazKL 

port  of         there  are  many  coantriefl   which  have  not  provided  theoiAelT€« 

ki£t«Hito       ^i^h   the  Siirne  efficient  machinery,  and  to  these  coontries  the 

i«fiMtton»i     nureau*ri  ReiK)rtH  would  prove  of  valoe. 
plf  Httfiif  ftty  '  '^ 

There  is  no  doiiht  that  the  French  delegation  attached  mnch 
im|H>r(Hnc.e  u>  the  proposed  Boreaa  ;  and  we  were  desiroos  to 
meet  their  wishen  to  the  fullest  extent  poesible,  and  to  avoid  any 
siction  that  mi^ht  appear  in  the  least  unfriendly.  Bat  oar  doabcs 
HH  to  the  utility  of  the  proposed  Bureau  were  fully  shared  by  the 
Oerumn  and  Austro-Hungarian  delegations.  We  were  of  opinion 
that  the  propoHal  wacf  one  that  could  be  better  dealt  with  at 
leisure,  by  subnequent  correspondence  through  the  ordinary 
dlploiniitii!  (^hannelH,  than  by  the  rapid  decisions  of  a  Sanitary 
(1onf(«rtuHM^  Ah  the  renult  of  private  conversations  with  members 
<if  Mm  Fn^neh  deh'^ntion,  and  to  meet  the  wishes  not  only  of 
otirnrl  veH  but  alno  of  our  (German  and  Austro-Hungarian  colleagues, 
the  oliium^  eonoerning  this  matter  was  modified  in  such  a  manner 
MH  to  lirlny  ii1>otit  tlie  alK)ve  result.  The  decisions  of  the  Ways 
dihI  MniUH  ('OininlHiiion  as  to  the  establishment  and  objects  of  this 
HnnMUi  iipitoiir  only  as  an  Annex  to  the  Convention,  and  the 
Ai-dolo  in  (ne  (^invention  itnelf  merely  states  that  the  Conference 
linvluK  tiiknii  nt>to  (**Hyant  priH  acte  *')  of  these  decisions,  the 
Knuinli  tiovonnnont  ''Miinim,  quand  il  le  jugera  op^portnn,  de 
|ini|Mif(|Moiiii  i\  o(>t  olTot,  par  la  voie  diplomatique,  les  Etats  repfe- 

^^\  llio  llnnl  nirotini^  ft^r  nignature  of  the  Convention  we  briefly 
M>|iiMtltM|  (lio  rnnorvo  >ve  had  already  made  in  the  Ways  and  Means 
t^Miiihlttoo  on  (o  (ho  unproved  utility  of  the  proposed  Bureau. 


(M)     tjPWHTIONH   DKAliT  WITH   BY  THE  TECHNICAL 

fOMMlTTKK. 

t»iM»  oF  lht»  llrM  quoHtltiUH  dealt  with  wa8  the  incubation  period 
nr  Ihn  nliuuM*.  Tliiii  pi»rhul  hml  lunm  ilxed  by  the  Venice  Con- 
fi»inniM»  or  I8ll(f  lit  ti»h  xUxyn,  It  luiH  now  been  reduced  to  five  days 
(lui'tfoix  t»wlh>(  It!  tho  pvidonee  adduced  and  the  conclusions 
inrlviMi  1(1  liv  tho  Ihdinn  Plague  (\inimission).  The  principal 
loMultH  of  thin  hMhh^tlnn  have  heen  the  following: — A  reduction 
irotii  twelve  to  «even  aayn  in  tin*  j)lngue-frtH^  period  which  deter- 
mlnen  whether  a  ulilp  Ih  •'inflected"  or  only  "suspected";  a 
hMluetltin  fnini  ten  tti  live  tIayH  in  the  periods  of  observation  or 
nurvelllniuM*  whioh  are  hnpoHPtl,aeeordingt4)eircumRtances, on  the 
viirliius  elawBes  of  shi|m,  whether  in  Kui-ope,  in  the  Red  Sea,  or  in 
the  Persian  (half  ;  antl  a  Hlnillar  reduction  in  the  period  after  the 
lapt  eawe  of  plague  at  the  exjjiry  of  whieh  a  contaminated  area  is 
io  be  reganled  iu«  elean. 

The  deeishui  that  no  goods  are  in  themselves  capable  of  trans- 
mitting plague  or  cholera,  and  that  they  become  dangerous  only 
when  actually  contaminated  with  the  products  of  those  diseases, 
has  led  to  results  which  we  regard  with  satisfaction.    Disinfection 


can  now  be  applied  only  to  such  goods  as  the  local  authority  con-    ^pP'A,n< 
aiders  contaminated,    and    the    list    of  articles  formerly  called  B^portof 
^*  susceptibles,"  which  may  be  disinfected  or  prohibited  admission  DeuISate*  u 
to  a  country,  irrespective  of  whether  they  are  contaminated  or  j^JJJ'gJ^ 
not,  has  been  very  greatly  reduced.  oonfereooe, 

1903. 

The  decision  that  plague  is  not  spread  by  water  has  led  to  the 
removal  from  the  Convention  of  all  those  clauses  which  formerly 
required  the  change  of  drinking  water  and  the  emptying  of  bilges 
in  connection  with  plague  on  ship-board.  These  measures  are  still 
retained  in  connection  with  cholera. 

The  formal  recognition  that  a  plague  patient  is  no  longer  dan- 
gerous from  the  moment  he  is  isolated  has  put  *'  isolation  *' jptfi  the 
same  level  with  '*  cure  "  or  "  death  "  of  a  patient.  This  is  to  some 
extent  a  gain,  as  implying  the  earlier  removal  of  measures  after 
the  occurrence  of  a  plague  case  on  shore.  On  the  other  hand,  the 
decision  that  the  adoption  of  measures  should  date  from  the 
isolation,  and  not  from  the  occurrence,  of  a  case  is  a  disadvantage 
in  connection  Tvith  plague  on  ship-board. 

The  sections  dealing  with  notification  have  been  modified  by 
the  addition  of  clauses  concerning  rats  (which  we  deal  Tvith  later), 
and  of  a  clause  to  the  effect  that  a  single  case  of  plague  or  cholera, 
even  when  indigenous,  is  not  to  involve  the  application  of  measures 
by  other  countries.  The  proposal  to  make  the  "  local  area  "  (for 
purposes  of  notification)  a  large  one  in  the  case  of  cholera  and  a 
small  one  in  the  case  of  plague  was  rejected  ;  and  the  only  changes 
made  in  the  definition  of  a  local  area  ("  circonscription  ")  are  the 
substitution  of  the  words  "  une  partie  de  territoire  bien  determinee" 
for  the  words  "  une  partie  de  territoire  d'un  pays  place  sous  une 
autorite  administrative  bien  determinee "  ;  and  the  addition  of 
•*  un  quartier  d'une  ville  "  and  "  une  agglomeration  "  to  the  list 
of  examples  of  local  areas. 

The  classification  of  ships  into  "  infected,"  "  suspected,"  and 
"  healthy  '*  remains  unaltered,  save  that  in  the  case  of  plague  the 
plague-free  period  which  determines  whether  a  ship  is  infected 
or  suspected  has  been  reduced  from  twelve  to  seven  days.  A 
formal  proposal  to  base  the  classification  of  ships  and  the 
measures  imposed  on  them,  not  on  the  state  of  health  of  the 
ship,  but  on  that  of  the  port  of  departure,  was  brought  forward 
by  the  French  delegation.  This  proposal  we  regarded  as  of  a 
highly  retrograde  character,  and  it  would,  if  carried,  have  re- 
introduced a  system  against  which  our  predecessors  had  strongly 
and  successfully  fought  in  the  earlier  Conferences.  It  was 
opposed  by  ourselves  and  others,  and  no  serious  attempt  was 
made  to  put  it  through. 

The  clause  which  allows  the  sanitary  authority  to  take  into 
consideration,  in  the  application  of  measures,  the  presence  of  a 
doctor  and  a  stove  on  a  ship,  remains  as  in  the  former  Convention  ; 
and  analogous  clauses  have  now  been  added  respecting  the 
presence  of  an  apparatus  for  rat-destruction  and  of  a  State- 
appointed  doctor.  We  did  not  object  to  these  additions.  In 
reicard  to  the  question  of  State-appointed  doctors,  the  preliminary 


KJLSo.  1.  speeches  at  the  opening  meetings  of  the  Conference  had  seemed 
(trtof  to  foreshadow  proposals  to  make  it  compalsory  on  all  ships  to 

carry  such   ilocton.    Xo  sach  propoeaU  were,  however,  made : 


to 


Yi^ioa^i     and  we  do  not  think  objection  can  be  taken  to  the  principle  that 
*  ^    the  presence  of  such  doctors  on  bottrd  may  be  taken   into  con- 

sideration in  imposing  mtfosores  on  healthy  ships;,  thongh  we  are 
aware  that,  with  the  rarest  exceptions,  British  ships  will  not  be 
in  a  condition  to  benefit  by  this  claase. 

The  nMe  of  the  rat  in  the  spread  of  plague  was  for  the  first  time 
discussed  by  the  present  Conference,  and,  as  was  foreseen,  this 
question  occupied  p  very  prominent  position  in  its  deliberations. 

A  formal  decision  that  **  the  rat  is  a  danger  in  the  spread  of 
phH^ne'"  was  followel  by  the  introduction  into  the  Convention  of 
ii  series  of  measures  to  meet  this  danger.  These  measures  may 
b**  briefly  summarized  as  follows : — 

Rnt  ])h^rue  on  shore  is  not  to  be  notifiable  in  tiie  absence  of  human 
pla^ne.  A  proposal  to  make  it  so  notifiable  was  made,  but  rejected. 
In  the  presence  of  human  plague  on  shore,  rat  plague,  if  existent, 
is  to  be  notified  at  the  same  time  as  the  human  disease  or  soon 
afterwanls,  while,  in  the  subsequent  reports  on  the  progress  of 
the  epidemic,  and  at  its  end,  the  measures  taken  to  control  rat 
phigue  are  also  to  be  reported. 

In  tho  classification  of  ships  as  "infected,"  ** suspected,"  and 
'•  hf-althy,"  human  plague  is  alone  to  be  taken  into  consideration. 
A  proposal  was  made  to  pat  rat  plague  on  the  same  level  as  the 
human  disease  for  this  purpose,  but  it  was  rejected-  With  regard 
to  Iniman  plaijue  on  shii>s,  rat-destruction  is  made  compulsory  on 
'*  inft*<ted  "  ships  :  it  is  recommended  on  **  suspected  '*  ships  ;  it 
is  fa«Mdtative,  but  not  to  be  applied  as  a  general  rule  on  **  healthy** 
••hi]w  from  infectetl  ports. 

With  ivcanl  to  rat  phigue  on  "healthy"  ships^  rat-destruction 
u  I  ^^n'^v^^^*''*^'^  ''^'^  J^hips  OR  bo;inl  of  which  the  presence  of  rat 
i^l;>tnv^  ^^-^  boon  )Mv\isl  IxiCieriologicully.  It  is  applied,  '*if 
in-^i;' '^  >^.  oi«:^v\ ."  ou  ships  *»n  btxird  of  which  an  unusual  rat 

>>>o>T'>^M\    b-X  b»'0>\    ot^^iMA^sl. 

V^.^  \nr»^^o.U  to  b%*  ou\^vU»\\st  tv»r  rat-ilestruction  were  discussed 
ot  yii  -^t  <r^M  ♦u  rU\'  *  l.%iuin  v»i  il\o  xurious  gases  hitherto  tried  for 
}h\<  y\^y\'^-<^^^^y^\  »*\>^u  >^t  ?»jvxi.il  luAohines  for  their  application, 
noiv  -^no>^«W  »vU^S'.*\vsl  l^x  vUtWtout  vleloiTUtes.  In  the  end, 
Uo\x.\o''  ^^  vv-*-*  ■^s;*^^**^  wo  tlmik  \»*r\  richilv — not  to  recom- 
n^»ni^  ■>^n  o^dU^><^\\t  \u.\tu^l,  tuuxli  K>s5i  AtiY  individual  machine, 
lov  ha  .^pp\^»-^^^^^*»  ■  -^^^vt  ^^*^  yy\\\\  slwiMou  vM\  tliis  jKnui  wos  iu  the 

**  \\\  iho  ^v*'»*4%^»u  i»*-u\^  s^i  ^oiouo\\  tho  tu«>th\Hls  that  have  been 
vovonunou»<o»t  -^'^  ^^»*'  h^o^»  v»Uxsu\o  i\»r  r,4t  dost  ruction  on  ships 


"I     \   n^Nt^^^^  »»*   :»^l|^Uuu^»a^  lUid  Milphuric  .^uhydHvles,  Sent 
nout  hUo  tho  hold  \\\\sW\  puvaa\u\v. 


"  2.  An  incombastible  mixture  of  carbon-monoxide  and  carbon-,  app.a^No.  i. 

dioxide.  Report  of 

Britinh 

**  3.  Carbonic  acid  in  the  proportion  of  30  per  cent,  of  the  air."    J^^SSonai 

Paris  Sanitary 

It  was  further  recommended  that,  when  not  carried  out  by  Conferent-e. 
the  sanitary  authority,  the  operation  of  rat-destruction  should  be 
controlled  by  them,  so  as  to  assure  the  complete  destruction  of 
all  rats  on  board  ;  and  it  was  decided  that  it  may  be  done  either 
before  or  after  the  discharge  of  cargo  ;  that  the  process  should  be 
carried  out  so  as  not  to  injure  the  cargo,  the  engines  or  the  walls 
of  the  ship ;  that  in  the  case  of  infected  or  suspected  ships  the 
operation  must  not  last  longer  than  forty-eight  hours,  and  in  the 
case  of  healthy  ships  not  longer  than  twenty-four  hours  ;  that  in 
the  case  of  ships  in  ballast  it  must  be  done  as  rapidly  as  possible, 
and  always  before  loading.  In  the  case  of  a  healthy  ship  it  is 
further  laid  down  that  the  process  is  not  to  interfere  with  the 
circulation  of  passengers  and  crew  between  the  ship  and  shore ; 
and  that  if  such  a  ship  has  once  undergone  the  process,  this  is 
not  to  be  repeated  unless  the  ship  has  since  brought  up  to  the 
quays  in  an  infected  port,  or  the  presence  of  sick  or  dead  rats  on 
board  has  been  observed. 

The  clause  which  appeared  in  the  former  Conventions  requiring 
Governments  to  provide  and  equip  one  port  at  least  on  each  of 
their  seaboards  where  a  ship  can  be  dealt  with,  whatever  its 
sanitury  state,  is  repeated  in  the  new  Convention.  In  this  con- 
nection it  is  important  to  note  that  ships,  even  healthy  ships, 
from  infected  ports  have,  under  the  old  Conventions,  been  liable 
to  repulsion  to  a  properly-equipped  port,  to  undergo  the  ordinary 
measures  of  disinfection.  Rat- destruction  has  now  been  added  to 
the  measures  for  which  such  a  ship  may  have  to  be  repulsed.  It 
was  felt  by  ourselves  and  others  that,  while  most  large  ports  have 
the  means  of  applying  ordinary  measures  of  disinfection,  it  might 
happen  that  only  the  single  port,  where  it  is  made  compulsory, 
would  have  the  means  for  applying  rat-destruction,  and  that  some 
hardship  might  result,  especially  for  healthy  ships  which  were 
repulsed  for  this  purpose.  Clauses  have  therefcfre  been  added 
recommending  that  healthy  ships  should  not  be  repulsed  from 
large  seaports,  and  providing  that  all  ports  open  to  arrivals  from 
plague  or  cholera-infected  ports  must  be  provided  with  the  means 
for  applying  rat-destruction  as  well  as  the  ordinary  sanitary 
measures.  Countries  will  notify  to  each  other  the  list  of  such 
ports. 

We  should  add  here  that  the  present  Conference  has  admitted 
the  right  of  neighbouring  countries  to  organise  common  sanitary 
stations.  We  accepted  the  principle,  under  the  condition  that, 
when  carried  into  practice,  it  should  not,  by  reducing  the  number 
of  sanitary  stations,  cause  loss  to  shipping. 

With  refirard  to  the  cost  of  mt-destruction  on  ship-boai-d,  it  has 
been  decided  that,  whether  the  measure  be  carried  out  by  the 
sanitary  authority  or  by  a  company  or  individual,  the  sum  charged 
to  the  ship  should  be  fixed  by  a  tariff  published  in  advance,  and 
shonld  be  at  a  rate  which  will  not  result  in  a  profit  to  the  Stat«  or 
sanitary  authority. 
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We  have  given  at  some  length  the  above  decisions  concemiDg 
*the  danger  from  rats  and  the  methods  devised  for  meeting  it. 
Th!8  matter  has  now  come  under  international   agreement  for 
the  first  time.    Before  the  Conference  met  we  were  not  a  little 
apprehensive  that  the  measures  which  would  be  imposed  to  deal 
with    rats  would    be    unnecessarily  onerous    to    shipping   and 
commerce.    7'here  was,  as  a  matter  of  fact,  considerable  diver- 
gence of  oi)inion  as  to  the  exact  degree  of  danger  to  be  attribated 
to  the  rat,  though  all  were  agreed  that  this  animal  is  a  danger. 
Our  own  view  throughout  has  been  that  the  danger   has  been 
proved,  that  the  degree  of  importance  to  be  attached  to  it  has 
never  been  determined,  and  that  it  may  easily  be  exaggerated, 
and  that  in  some  countries  it  has  been    greatly   exaggeratetl. 
While  prepju'ed  to  accept  reasonable  measures  to  deal  with  rat- 
plague  when   its   presence  has  been  proved,  or  even    strongly 
suspected,  we  were  opposed  to  indiscriminate  rat-destruction  in 
cases   where  the  presence  of  rat   plague   was  no  more   than  a 
l)os.si])ility. 

Proposals  for  measures  of  the  latter  kind  were  made  to  the 
Conference,  and  it  was  our  duty  to  combat  them.  We  succeeded 
in  obtaining  a  compromise,  in  which  we  think  our  views  are,  to  a 
certain  extent,  met.  We  should  have  prefeired  to  see  less  latitude 
left  to  a  sanitary  authority  in  the  ordering  of  rat-destruction  on  a 
healthy  ship  from  an  infected  port,  in  the  repulsion  of  such  a  ship 
to  another  port  for  this  purpose,  and  in  the  matter  of  the  charge 
made  to  ships  for  rat-destruction.  But  no  better  results  were 
attainable,  and  the  whole  group  of  rat  measures  as  finally 
established  is  of  a  much  less  stringent  character  than  we  had 
originally  feared  it  would  be.  Nor  do  we  think,  in  regard  to  the 
three  points  just  mentioned,  that  the  results  in  practice  will  be 
so  prejudicial  to  shipping  or  commerce  as  might  at  first  sight 
appear  probable.  Thus,  in  the  matter  of  the  faculty  left  to 
sanitary  authorities  to  destroy  rats  on  healthy  ships  from  an 
infected  port,  it  is  certain  that  in  many  instances  the  commercial 
rivalry  between  neighbouring  ports  will  act  as  a  restraint  on  port 
authorities  in  ordering  indiscriminately  a  measure  which  might 
drive  ships  to  other  more  indulgent  ports. 

In  the  matter  of  the  repulsion  of  ships  to  other  ports  for  rat- 
destruction,  not  only  does  the  same  (or  an  analogous)  consideration 
hold  good,  but  ships  will  in  the  future,  as  in  the  past,  ascertain 
what  are  the  fully-equipped  ports,  and  will  tail  to  them  first, 
instead  of  going  to  other  ports,  only  to  court  repulsion.  Finally, 
in  the  matter  of  the  charge  to  shipping  for  rat-destruction,  we 
should  have  greatly  preferred  to  see  our  own  proposals  accepted. 
These  were  that,  when  executed  by  the  sanitary  authority,  the 
charge  should  not  exceed  the  actual  cost  of  the  operation  (not 
including  the  original  cost  of  the  plant)  ;  and  that  when  done  by 
a  Company  or  an  individual,  the  charge  should  be  as  low  as 
possible,  and  should  in  no  case  exceed  300  fr. 

The  Representatives  oC  Bra/.il  and  the  Argentine  Republic  were 
desirous  of  introducing  into  the  Convention  detailed  Regulations 
for  the  control  of  yellow  fever.     Cohmol  Gorgas.  of  the  United 


ll 

states  dele^tiOD)  read  a  very  interesting  Report  upon  the  work  *  afi'.^No. 
done  in  America  in  establishing  the  role  of  the  mosquito  in  the   Report  of 
spread  of  the  disease;  and  the  Argentine  Delegate  submitted  a  Dcd^^tMto 
draft  set  of  Regulations  based  upon  the  mosquito  theory.    This  ]^rt?8imitM 
was  not,  however,  added  to  the  Convention,  which  contains  but  a  conference, 
single  Article  (Article  182)  concerning  yellow  fever.    That  Article 
recommends  the  countries  interested  to  bring  their  Sanitary  Regu- 
lations into  line  with  the  teaching  of  modern  science,  particularly 
in  re^rd  to  the  part  played  by  the  mosquito  in  spreading  the 
disease. 


1903. 


((\)— The  Codification  Committee. 

The  woric  of  this  Committee  was  almost  exclusively  confined  to 
reducinjj  to  one,  more  or  less  consistent,  document  the  four  pre- 
ceding Conventions  of  1892,  1893,  1894,  and  1897,  and  incor- 
porating in  it  the  additions  and  moditications  made  by  the  present 
Conference. 

In  this  task,  the  preliminary  work  of  M.  Beco,  the  Belgian 
Delegate,  in  preparing  editions  of  the  earlier  Conventions,  first 
in  parallel  columns  and  then  in  a  single,  unified  c()de,  was  of 
invaluable  service. 

The  above  summary  includes  all  the  more  important  points  dealt 
with  by  the  Paris  Conference  of  1903.  In  this  summary  we  have 
not  even  attempted  to  mention  every  minute  modification  which 
has  been  made  in  the  Sanitary  Regulations  previously  in  force 
under  the  old  Conventions  ;  but  we  may  add  that  practically  all 
those  modificatioos  result  from  the  application  of  the  principles 
accepted  by  the  Conference,  which  we  have  enumerated  above. 

The  resulting  Convention  substitutes  a  single  consistent  docu- 
ment for  four  complex  and  sometimes  contradictory  instruments. 
To  Sanitary  Administrators  this  result  alone  is  a  gain  of  no  small 
magnitude.  On  the  individual  additions  and  modifications  now 
introduced  we  have  ah-eady  expressed  our  opinion.  Of  the  new 
Convention  as  a  whole  we  would  venture  to  say  that  if,  on  the  one 
hand,  it  seems  to  impose  certain  sanitary  measures  which  were 
not  in  force  before,  it  offers,  on  the  other  hand,  fresh  advantages 
to  shipping  and  commercial  interests  which  were  not  offered  by 
the  former  Conventions.  We  may  briefly  balance  the  gains  and 
losses  of  the  new  Convention  from  the  point  of  view  of  decrease 
or  increase  in  restrictive  measures,  and  the  corresponding  approxi- 
mation or  the  reverse  to  the  liberal  views  which  have  always  been 
held  by  the  United  Kingdom  on  the  prophylaxis  of  disease. 

The  "gains  "  from  this  point  of  view,  must  be  held  to  include 
the  following  : — 

The  reduction  in  the  incubation  period  of  plague,  with  conse- 
quent marked  reduction  in  the  regime  applied,  both  on  ship  and 
on  shore,  both  in  Europe  and  outside  Europe,  to  deal  with  the 
disease. 
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AFP.  A,  No.  L       The  recognition  that  no  class  of  goods  is  itself  "  snsceptible  "  of 
s«por(of  carrying  infection,  and  the  consequent  redaction  in  the  list  of 

Kie^60to      goods  Tvhich  may  be  disinfected  or  prohibited  admission  to  a 

1903.*""**'     '     The  notification  of  a  first  case  of  plague  or  cholera,  even  when 
indigenous,  not  to  involve  the  application  of  measures. 

The  end  of  an  epidemic  to  date  from  the  isolation,  when  isolation 
has  been  effected,  instead  of  from  the  death  or  cure  of  the  last 
patient. 

The  decision  that  plague  is  not  spread  by  water,  and  the  conse- 
quent removal  of  certain  measures  on  ships  intended  to  meet  the 
supposed  danger. 

The  acceptance  of  the  medical  visit  at  night  for  ships  passing 
the  Suez  Canal. 

Pilgrim  ships  belonging  to  nations  that  have  accepted  the 
Conventions  to  be  allowed,  under  certain  specified  conditions,  to 
transit  the  Canal  without  preliminary  detention  at  Tor. 

The  acceptance  in  principle,  of  the  transit  of  Egypt  in  train, 
en  conttiinacey  by  passengers  and  mails  from  the  East. 

The  "  losses  " — or  apparent  losses — on  the  other  hand,  are  prin- 
cipally those  connected  with  the  danger  from  rats.  In  practice, 
however,  we  are  far  from  sure  that  the  new  Regulations  to  meet 
this  danger  are  to  be  regarded  as  "  losses,"  in  the  sense  of  adding 
new  restrictions  to  shipping.  The  matter  was  not  dealt  with  in 
any  way  by  the  old  Conventions,  and,  consequently,  many  countries 
considered  themselves  free  to  impose  almost  any  measure  they 
thought  fit  to  deal  with  rats.  The  result  was  a  complete  lack  of 
uniformity,  and  entire  uncertainty  in  the  measures  to  which  any 
ship  was  liable  ;  and  in  some  countries  the  measures  actually 
imposed  were  excessively  stringent.  The  new  Convention  has  at 
least  introduced  the  elements  of  uniformity  and  certainty.  It  has 
further  established  a  maximum  of  rat  measures,  with  a  consequent 
power  to  claim  compensation  if  a  port  authority  exceeds  that 
maximum.  As  we  had  the  honour  to  point  out  in  an  earlier 
Report,  we  think  this  maximum  is  placed  too  high,  but  we  may 
repeat  that  it  is  much  lower  than  we  had  anticipated,  much  lower 
than  was  proposed  to  the' Conference,  and  lower  than  was  actually 
in  practice  in  some  countries.  In  those  countries  British  shipping 
is  therefore  a  gainer,  and  not  a  loser,  under  the  new  Convention. 
In  all  countries  shipping  is  a  gainer,  in  that  the  new  Convention 
lays  down  conditions  which  must  be  observed  in  applying  rat- 
destruction — conditions  which  were  often  not  observed  in  practice 
before. 

Thus,  it  is  now  established  that  the  process  must  not  cause 
damage  to  the  cargo,  the  engines,  or  the  vessel  itself ;  that  it  must 
not  last  more  than  twenty- four  hours  in  some  cases,  forty-eight 
hours  in  others,  and  that,  in  the  case  of  a  healthy  ship,  it  is  not  to 
be  done  as  a  general  rule,  nor  to  interfere  with  the  circulation  of 
passengers  or  crew  from  ship  to  shore  ;  and  is  not  to  be  unneces- 
sarily repeated. 
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The  ConventioQ  was  signed  on  the  3rd  December  by  the 
Representatives  of  twenty-one  States.  The  following  is  a  list  of 
the  Signatory  States  : — 


•Germany. 

Argentine  Republic. 
•Austria-Hungary. 

Belgium. 

Brazil. 

Spain. 
•United  States. 

France. 
•United  Kingdom. 

Greece. 

Italy. 


Luxemburg. 

Montenegro. 
•Netherlands. 

Persia. 

Portugal. 

Roumania. 

Russia. 

Servia. 

Switzerland. 
•Egypt. 


The  States  whose  names  is  marked  with  an  asterisk  (•)  signed 
under  the  reserves  which  will  be  mentioned  later. 

The  Representatives  of  Portugal,  Greece,  Persia,  Egypt,  Brazil, 
the  United  States,  and  Servia  signed  ad  referendum. 

The  Representatives  of  Sweden  and  Norway  and  of  Denmark 
did  not  sign  the  Convention. 

The  Turkish  delegation  stated  that  they  were  authorised  to 
sign,  but  under  so  many  reserves  that  these  would  have  practically 
annulled  the  whole  Convention.  Under  these  circumstances  the 
President  of  the  Conference  stated  that  he  could  not  accept  their 
signature. 

We  should  add  that  it  was  unanimously  agreed  (with  the 
exception  of  the  Turkish  delegation)  that  the  States  represented 
at  the  Conference  should  use  their  best  endeavours  to  induce 
Turkey  to  accept  and  apply  the  International  Sanitary  Conven- 
tions. 

The  following  is  a  brief  summary  of  the  reserves  under  which 
cercain  Powers,  as  8t<ited  above,  accepted  the  Convention  : — 
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Reserves  of  tlxe  United  Kingdom. 

1.  As  to  the  unproved  utility  of  the  proposed  International 
Bureau. 

2.  In  regard  to  the  proposed  sanitary  station  at  the  entrance  to 
the  Persian  Gulf.    There  were  three  reserves  on  this  point : — 

(a.)  That  the  consent  of  His  Majesty's  Government  to  the 
reunion  ol  the  Mixed  Commission  for  the  Revision  of  the  Turkish 
Sanitary  Tariff  (one  object  of  which  would  be  to  authorise  the 
advance  of  funds  for  that  station)  is  subject  to  the  condition  that 
the  Commission  shall  put  in  a  prominent  position  in  its  programme 
the  possibility  of  reducing  the  sanitary  dues  in  Turkish  ports. 

ip,)  That  The  decisions  of  that  Commission,  when  voting  funds 
for  this  purpose,  must  be  unanimous, 


iPP.  A,  No.  L 
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(c.)  That  no  steps  shall  be  taken  for  the  construction  of  the 
station  in  qaestion  until  the  Constantinople  Board  of  Health  shall 
have  been  reorganized  in  the  manner  agreed  upon  by  the  present 
Conference. 

The  British  delegation  further  supported  the  "  voeu  "  of  the 
German  delegation  respecting  the  cost  of  rat-destruction  on 
ships. 

Reserves  of  Oermany. 

1.  A  "  voeu "  that  when  ratnlestraction  is  carried  out  by  a 
Company  or  an  individual,  the  charge  made  to  the  ship  shall  not 
be  excessive. 

2.  A  reserve,  of  minor  importance,  respecting  the  disinfection 
of  certain  objects. 

3.  As  to  the  unproved  utility  of  the  proposed  International 
Health  Bureau. 


Reserve  of  Austria-Hungary. 

As  to  the  unproved  utility  of  the  proposed  International  Health 
Bureau. 

Reserve  of  the  United  States. 

As  to  the  substitution  of  "  surveillance  "  for  "  observation,*'  on 
account  of  special  legislation  in  the  different  States  of  the  Union. 


Reserve  of  the  Netherlands. 

The  Netherlands  reserves  the  right  to  name  as  Delegate  to  the 
Constantinople  Board  of  Health  either  a  medical  man  with  a 
Dutch  qualification  or  a  Consular  official  of  the  rank  of  Vice- 
Consul  at  least,  whatever  may  be  the  country  he  represents  or  the 

nationality  to  which  he  belongs.     It  is  in  the  words  underlined 

that  this  reserve  differs  from  Article  CLXIX.  of  the  Convention, 
which  is  ambiguously  worded  in  more  than  one  respect. 

Reserve  of  Egypt, 

Egypt  is  unable  to  accept  Article  CLXIII.  of  the  Convention 
respecting  the  annual  contribution  by  the  Egyptian  Government 
of  £4,000  towards  the  increased  cost  of  the  staff  under  the 
Alexandria  Quarantine  Board. 


A  gloom  was  cast  over  the  last  week  of  the  Conference  by  the 
sadden  illness  and  death  of  Professor  Proust  of  the  French 
delegation.  The  name  of  Professor  Proust  had  been  for  so  long 
associated  with  international  sanitary  work,  and  he  had  alwaya 
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taken  SQch  an  active,  prominent,  and  valnable  part  in  the  pre-  app.  a.  No.  l 

ceding,  as  in  the  present,  Conferences,  that  his  death  was  felt  as  Report  of 

a  loss,  not  merely  to  France,  but  to  the  whole  world  of  sanitary  Dei^tet  to 

workers.     A.11  the  delegations  attended  his  funeral,  which  was  a  lE^^'g^'^ 

pablic  one,  and  the  message  of  condolence  and  sympathy  whii;h  oonferance^ 

we  had  the  honour  to  communicate  to  the  Conference  by  your  ^®^ 
Lordship's  instructions  was  warmly  appreciated  by  the  President 
and  other  members  of  the  French  delegation. 

We  desire,  in  c  mclusion,  to  pay  a  sincere  and  deserved  tribute 
to  the  French  Government  for  the  hospitable  manner  in  which 
we,  as  all  the  foreign  delegations,  were  received  and  entertained, 
collectively  and  individually.  We  were  most  courteously 
received  by  M.  Loubet,  President  of  the  Republic,  at  the  Elys^e, 
and  we  were  more  than  once  the  guests  of  M.  Delcasse,  who 
honoured  us  with  invitations  to  some  of  the  entertainments 
given  at  the  time  of  the  visit  of  the  King  and  Queen  of  Italy 
to  Paris.  At  other  times  we  were  the  guests  of  M.  Barrere, 
the  President  of  the  Conference,  of  M.  Monod,  and  of  the  Paris 
Municipality. 

We  have,  &c., 
(Signed)        M.  Db  Bunsbn. 

T.  Thomson. 
F.  G.  Clbmow. 
A.  D.  Alban. 
J.  Richardson. 
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No.  2. 
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Summary  of  the  Work  of  the  Mbdigal  Inspectors 

daring  the  Ybab  1903. 

A.   Disease  and  Sanitary  Administration. 


The  following  sanitary  districts  were  visited  by  the  Medical 
Inspectors  with  special  reference  to  oatbreaks  of  infectious  disease 
of  one  and  another  sort,  and  to  general  sanitary  circnmstances  and 
administration,  viz. : — 


Name  of  District. 

Nature  of  Inquiry. 

Ahram,  U.D. 
i  Acton,  U.D 

•  •  • 

•  •• 

•  •• 

•  •  * 

! 

•  •• 

1 

1 

•  •• 

Sanitary  adminiBtration  with  refer- 
ence to  snvall-pox. 
Enteric  fevei*. 

Anhton-in-Makerfield,  U.D. 
ABhton-under-Lyne,  U.D.... 

•  •  • 

•  •  • 

1 

•  •  • 

1 

1 

•  •• 

Sanitary  administration  with  refer 
ence  to  small-pox. 

Do.                          do. 

Aepnll,  U.D. 

•  •  • 

•  •• 

•  •• 

1 

Do.                         do. 

Barrow-on-Soar,  R.D. 

•  •  • 

•  •  • 

1 

1 

*  •• 

Do.                         do. 

Basford,  R.D. 

•  *• 

•  •  • 

•  •• 

Do.                         do. 

Billinge,  U.D. 

•  t  • 

•  •• 

... , 

Do.                         do. 

Blookrod,  U.D. 

•  •  • 

•  •• 

... 

Do.                         do. 

Bromley,  R.D. 

•  •  • 

•  •  • 

•  •  • 

Enteric  fever  at  Mottingham. 

IBromley,  R.D. 
Burnley,  U.D. 
Burslem,  U.D. 

•  •• 

•  *• 

•  t  • 

•  •  • 

•  •* 

•  •  t 

•  •• 

•  •• 

•  •  • 

Sanitary  state  and  administration 
of  parish  of  West  Wickham. 

Sanitary  administration  with  refer- 
ence to  small-pox. 

Do.                         do. 

Connah's  Quay,  U.D. 

•  •  • 

•  •  • 

•  t  • 

Do.                         do 

Orompton,  U.D. 

•  •• 

•  •• 

•  t  • 

Do                          do. 

t Denbigh,  U.D. 

•  •  • 

•  •• 

•  •• 

Diphtheria. 

1 

•  Throughout  this  summary  the  following  abbreviations  are  used  : — U.D.  ^ 
a  Borough  or  Urban  District ;  R.D.  =  Rural  District  ;  P.S.D.  =  Port  Sanitary 
District ;  Jt.H.D.  =  A  Joint  District  for  hospital  purposes,  formed  under  tho 
Public  Health  Act,  1875,  or  the  Isolation  Hospitals  Acts,  1S93  and  1901. 

f  tSee  Appendix  A,  No.  3,  p.  24. 

X  The  reports  on  these  districiM  are  reproinco'i  in  full  in  this  volume,  se^ 
Api>ondix  A,  Nos.  3  to  S. 
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A.    Disease  and  Sanitary  AmfiNisTRATioN-i-am^tnti^.       App.ArNa 


Name  of  District. 


Nature  of  Inquiry. 


SamaiM7-«C 
theWerkoC 
thaMMtaO^ 
I]imeetoi»ta 
5K 


••• 


tBaling,  U.D. 

Baling,  U.D. 
fEaet  Ham,  IJ.D.     ... 
fEUesmere,  R.D. 

Halifax,  n.D. 

Hanley.  U.D. 
tfHendon,  U.D. 

Hindley,  U.D 

Holyhead,  U.D 

Hncknall  Torkard,  U.D 

Inoe-in-Makerfield,  U.D 

fltohen,  U.D. 

Lambeth,  U.D 

Leicester,  U.D 

Macclesfield,  R.D 

Newtown  and  Llanllwchaiam,  U.D. 

Nottingham,  U.D.  ... 
tOldbury,  U.D. 


••• 


•*• 


.  »• 


*•• 


Oldham,  U.D. 

Orrell,  U.D 

tOswestry,  U.D. 

Pemberton,  U.D.    ... 

Rochdale,  U.D 

fRomford,  R.D. 

fScTenoaks,  R.D.     ...        ...        ... 

Sowerby  Bridge,  U.D 

tfBpennymoor,  U.D 

Standish-with-Langtree,  U.D.    ... 


Enteric  fever. 

Sanitary  administration  with  refer- 
ence to  small-pox. 
Sanitary  state  and  administration. 

Cerebro-spinal  meningitis. 

Sanitary  administration  with  refer- 
ence to  small-pox. 

Do.  do. 

Epidemic  skin  disease  at  the  Central 
London  Sick  Asylum. 

Sanitary  administration  with  refer- 
ence to  small-pox. 

Do.  do. 


Do. 
Do. 


do. 
do. 


Enteric  fever ;  sanitary  state    and 
administration. 

Small-pox  at  Rowton  House,  Vaux- 
hall. 

Sanitary  administration  with  refer- 
ence to  small-pox. 

Do.  do. 


Do. 
Do. 
Scarlatina. 


do« 
do. 


Sanitary  administration  with  refer- 
ence to  small- pox. 

Do.  do. 

Cerebro-spinal  meningitis. 

Sanitary  administration  with  refer- 
ence to  small-pox. 

Do.  do. 

Diphtheria;  sanitary  state  and  ad- 
ministration. 
Diphtheria  at  Kemsing. 

Sanitary  administration  with  refer- 
ence to  small-pox. 
Sanitary  state  and  administration. 

Sanitary  administration  with  refer- 
ence to  small-pox. 


t  Ste  Appendix  A,  No.  3,  p.  24.  ^ 

j  The  letforts  on'  these  districts  are  reproduced  in  full  in  this  volume,  4ee 
Appendix  A,  Noe.  5  to  8. 


19084 


u 


A.Xo.i  A.     DIBBA8B  AHD  SAHITABT  ADlOnBTRATIOH— OOfltiniMlI. 


DMTroC 

rofffcoc 

Mkal 

MtonlB 

Kftme  of  Distrioi. 

Katun  of  Inqniiy. 

Stookport,  U.D.      ... 
Stoke-apon-Trent,  U.D. 

... 

••• 
... 

Ranitarr  admlniatraiifin  vitli  nifrr- 

enoe  to  ■mall-poi:. 

Do.                          do. 

tThorne,  R.D. 

..• 

... 

flanitaiy  state  and  administration. 

fTowoeeter,  R.D 

ttTyldesley-with-Shakerley,  U.D 

UpholUnd,  U.D 

Warrington,  U.D 

... 
.  .*. 

... 
... 

Hmriatina    at    Weedoo    Lois    and 

Weaton. 
Entflrio  fever;    sanitary  state  and 

administration. 
Sanitary  administration  with  refer- 

enoe  to  small-pox. 

Da                        da 

ttWhitehaven,  U.D. ... 

... 

Sanitary  state  and  administration. 

tWhittleeey,  R.D.    ... 

... 

Da                        da 

tWhittlesey,  U.D.    ... 

... 

Da                        da 

Wigan,  R.D. 
Wigan,  D.D. 

... 
... 

Sanitary  administration  with  refbr- 
enoe  to  small-pox. 

Da                       da 

Woolwich,  U.D.     ... 

... 

Workington,  U.D. ... 
fWrexham,  R.D.      ... 

... 
... 

Sanitary  administration  with  refer* 

enoe  to  smoll-pox. 
Sanitary  state  and  administration. 

B.   Hospitals,  &c 

Local  inquiries  were  held  by  the  Medical  Inspectors  with 
reference  to  the  provision  of  hospital  accommodation  for  the  isola- 
tion of  cases  of  infectious  disease  in  connection  with  the  following 
districts : — 


Ampthill,  R.D. 
Ashbourne,  Jt.H.D. 
Ashton-under-Lyne,  U.D. 
Auckland,     Shildon,      and 

Willington,  Jt.H.D. 
liarking  Town,  U.D. 
Barnes,  U.D. 
Barnet,  Jt.H.D. 
Barnsley,  U.D. 
Benwell  and  Fenham,  U.D. 


Biggleswade,  Jt.H.D. 
Hirkdale,  U.D. 
Braintree,  Jt.H.D. 
Bridport,  R.D.  and  U.D. 
Burnley,  Jt.H.D. 
Burslem,  U.D. 
Bury  and  District,  Jt.H.D. 
Canterbury,  U.D. 
Cheshunt,  U.D. 
(^hester-le-Street,  R.D. 


t  SfT  Appendix  A,  No.  3,  P.  24. 

{  The  reports  on  theM  aistriots  are  reprodnoed  in  full  in  this  volnme,  ite 
Appendix  A,  Nos.  6  to  8. 
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B.    Hospitals,  &c. — continue 


Cirencester,  R.D. 
Clacton,  U.D. 
Colchester,  U.D. 
Darlington,  U.D. 
Dartford,  Jt.H.D. 
Devizes,  Jt.H.D. 
Dover,  U.D. 
Earsdon,  Jt.H.D. 
Eton,  R.D. 

Famham,  Jt.H.D.  (2). 
Frinley,  U.D. 
Great  Ouseburn,  Jt.H.D. 
Guildford,  Godalming,  and 

Woking,  Jt.H.D.  (2). 
Hambledon,  R.D. 
Hanley,  Stoke,  and  Fenton, 

Jt.H.D.  (2). 
Harrogate       and       Knares- 

borough,  Jt.H.D. 
Haslingden,  U.D. 
Hastings,  U.D. 
Henley     and     Wallingford, 

Jt.H.D. 
Hertford  and  Ware,  ,(t.H.D. 
Highworth,  R.D. 
Hitchin,  Jt.H.D. 
Hyde,  U.D. 

King's  Norton  and   North- 
field,  U.D. 
Leicestershire,  Jt.H.D. 
Leigh,  Jt.H.D. 
Leyton,  U.D.  (2). 
Lincoln,  U.D. 
Linslade,  U.D. 
Littleborough,  Wardle,  and 

Milnrow,  Jt.H.D. 
Liverpool,  U.D. 
Manchester,  U.D. 
Melton  and  Belvoir,  Jt.H.D. 
Nantwich,  Jt.H.D.  (2). 
Nelson,  U.D. 
Newark,  U.D. 
Newhaven,  U.D. 
Newtown    and    Llanllwch- 

aiam,  U.D. 
Normanton     and     District, 

Jt.H.D. 
Northallerton,  R.D.  and  U.D. 
North  Derbyshire,  Jt.H.D. 
North  Staffordshire,  Jt.H.D.(2). 
Nottingham,  U.D. 
Ogmore  and  Garw,  Jt.H.D. 
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APP.  A,  No. 

Summaiy  of 
the  Work  of 

Ormskirk,  Lathom,  and  Burs-  J^^^^^ 

cough,  Jt.H.D.  iSol    **"  " 

Orsett,  JtH.D. 
Oswestry,  U.D. 
Penarth*  U.D. 
Portsmouth,  U.D. 
Reading,  U.D. 
Rhyl,  U.D. 
Rochester     and     Chatham, 

Jt.H.D. 
Rotherliam,  U.D. 
Runcorn,  R.D. 
St.  Helens,  (Lanes.),  U.D. 
Salford,  U.D. 
Scarborough,  U.D. 
Selby,  JtH.D. 
Sevenoaks,  R.D.  (2). 
Sheffield,  U.D. 
Sittingbourne    and    Milton, 

Jt.H.D. 
Southall-Norwood,  U.D.  (2). 
South      Shields     Rural     and 

Southwick-on-Wear,  Jt.H.D. 
South  Shields,  R.D.     ' 
South  Staffordshire,  Jt.H.D. 
Tarvin,    Malpas,    and    Tar- 

porley,  Jt.H.D. 
Ticehurst,  R.D. 
Trowbridge    and     District, 

Jt.H.D. 
Upton-on-Sevem,  R.D. 
Wakefield      and      District, 

Jt.H.D. 
Wakefield,  U.D. 
Wallingford  and  Crowmarsh, 

Jt.H.D. 
Waltham,  Jt.H.D.  (2). 
Wanstead,  U.D. 
Warwick,  Jt.H.D. 
Watford,  JtH.D. 
Wath,       Swinton,       Greas- 

borough,        and       North 

Rotherham,  Jt.H.D. 
West  Bromwich,  U.D. 
West  Ham,  U.D. 
West  Hartlepool,  U.  H. 
Whitstable,  U.D. 
Wigan  and  District,  Jt.H.D. 
Willesden,  U.D. 
Wing,  R.D. 
Wirral,  Jt.H.D. 
Withington,  U.D. 

B  2 
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At  r,  k,  Kck  I. 


)««ioitU 


B.  Hospitals,  &o  — ccfUinued. 

Inquiries  wero  hold  db  to  the  provision  of  moitnary  accom- 
lUixlation  for  Quildfonl,  U.D.,  and  Han  well,  U.D. ;  of  a  doctor^s 
room  at  tho  mortuary  for  Surbiton,  U.D. ;  of  post-mortem  rooms 
fur  Urt>en\vich  and  Ouildfonl,  U.D. ;  of  disinfecting  apparatus  for 
lUnlfoni,  U.D.,  and  Burslem,  U.D. ;  and  of  a  temporary  shelter  to 
aoiH>mmo<iate  ^verstms  during  the  disinfection  of  their  dwellings 
for  l^ttersea. 

An  inquiry  was  also  hold  as  to  the  issue  of  a  provisional  order 
divtkaing  HartlepooU  P.&D.«  of  its  powers  as  a  Joint  Hospital 

District. 


0.   Srwerigb  and  Sbwagk  Dispoaal. 

Inquiries  in  this  coumH.*tiv>u  were  held  as  follows : — 
Audover*  R.D.  |  East  Kerrier,  R.D. 


D.  Byblaws. 
Inquiries  with  reference  to  byelaws  were  held  a«  follows 


OhrlstchttTch^  R.D. 
Rin^wooiU  R.D. 


Suroud^  R.D. 


K.     V.UVINATION    l>"SPBl.TlO:s. 

lu  adUiiiou  cc  the  rouaue  iu£>pectiozi  of  viicvLuacion.  in  England 
aiivi  W-dleu  «,App.  A.  So.  \  d^t^vuil  vi:^c»  by  >£edicml  Inspectors 
with  r^ter^uct^  to  vaccttuictott  a/(.L!iitiii:^niLiou  were  maJie  to  the 
Vuious^  meauouevl  below.  The  visiti>  lo  :h«>tse  Umons  uuiictted 
in  imlic^  >%ere  ma^le  owing  to  the  prevalence  oi  ^mall-pox  in  the 
Union  : — 


Aii^tOii  -  tt  H  Jvf  -^ Lit  tit'. 

Cauub^rweU. 
Co^'iBty**Ht*iUh. 

Ch>ydou. 
Uu!ck.'iev  ;J\ 

Uait>%Qi6(le. 


Northa'upcon. 

Richmond   :>urrev'^. 
Si.  Paucniik 

I'cjwketjbury. 

W;ui\i:s^N%  grtii     .md     CIap-> 


W  ^ 


21 
F.  Plague  Precautions.  app.  a.  ko.  «, 

^^  ^  Sammary  of 

Cases  of  suspected  plague  were  locally  investigated  in  : —  the  work  of 

the  McdIoftI 

London,  P.  S.D.  (2).  |  Swindon,  U.D.  iS^" '" 


G.     CONyBRBNCBS  WITH   LOCAL  OFFICIALS. 

Conferences  on  sanitary  matters  were  held  locally  with  various 
ofi^ials  of  the  following  districts  : — 

Meriden,  R.D.  |  Whitehaven,  U.D. 


H.  Miscellaneous. 

Dr.  Thomson  represented  the  Board  as  one  of  the  British 
delegates  at  the  International  Sanitary  Conference  held  at  Paris 
as  to  plague  and  cholera,  and  also  at  the  International  Congress  of 
Hygiene  and  Demography  at  Brussels.  He  also  held  an  inquiry 
into  a  proposal  to  extend  the  powers  of  the  London  Port  Sanitary 
Authority  to  the  wharves  situated  in  the  River  Thames,  more 
especially  with  reference  to  the  inspection  of  imported  food 
products  landed  at  these  wharves. 

Dr.  Sweeting  visited  Gloucester,  U.D.,  as  to  an  alleged  death 
from  small-pox  which  was  not  notified  to  the  Medical  Officer  of 
Health  ;  and  Dr.  Copeman  visited  Cambridge,  U.D.,  to  advise  as  to 
differences  that  had  arisen  concerning  the  diagnosis  of  cases  of 
small-pox  presenting  unusual  features. 

Dr.  Bulstrode  has  continued  his  general  inquiries  into  sanatoria 
for  consumptives,  and  into  oyster  and  other  shell-fish  layings  with 
reference  to  their  liability  to  pollution  by  sewage.  He  also  held 
an  inquiry  at  East  Cowes,  U.D.,  concerning  an  improvement  of 
the  foreshore  and  the  raising  of  the  causeway  near  the  Medina 
Hotel.  Dr.  Bulstrode,  in  addition,  inquired  into  preservatives  in 
potted  shrimps  at  Southport,  U.D. 

Dr.  Reece  held  an  inquiry  as  to  the  issue  of  a  provisional  order 
providing  for  the  representation  of  and  contribution  from  Elles- 
mere  Port  and  Whitby,  U.D.,  to  the  Manchester  Port  Sanitary 
Authority.  He  also  inquired  into  a  proposal  of  the  Board  of 
Customs  to  establish  duplicate  boarding  stations  for  infected  and 
non-infected  vessels  at  the  different  Customs  Ports  in  England 
and  Wales. 

Dr.  Buchanan  visited  Favcrsham,  P.S.D.,  to  ascertain  the  facts 
as  to  coastguard,  customs,  and  port  officers'  procedures  with  refer- 
ence to  vessels,  foreign  and  coastwise,  arriving  in  Faversham  and 
Milton  Creeks.  He  also  inquired  into  the  nature  and  extent  of 
the  discharges  of  alleged  polluting  liquids  from  the  gunpowder 
&ctory  at  Waltham  Holy  Cross  into  Cobbin's  Brook,  a  tributary 
of  the  River  Lea. 


imiiiary  of 
e  Wors  of 
•  ItalUml 
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LFP.  A,  No.  2.  Dr.  WheatoD  was  associated  with  an  engineering  inspector  in  an 
inquiry  at  Colne,  U.D.,  as  to  the  issue  of  a  provisional  order  to 
amend  the  Colne  Corporation  Act,  1897,  as  regards  closet  accom- 
modation and  receptacles  for  ashes  and  refuse.  Inquiries  into 
the  administration  with  reference  to  privy  reconstruction  under 
local  acts  were  held  at  Stockport,  U.D.,  Sunderland,  IT.D.,  and 
West  Bromwich,  U.D.,  by  Drs.  Johnstone,  Manby,  and  Mair 
respectively. 

Dr.  Manby  conferred  with  the  local  authorities  at  Halifax,  U.D., 
ami  Rochdale,  U.D.,  as  to  regulations  under  Article  13  of  the 
DiiirioH,  Cow-sheds,  and  Milk-shops  Order  of  1885. 


I.   Inquiries  bt  the  Assistant  Inspector  in  the 

Medical  Department. 

Mr.  Iliuldart  inquired  into  the  arrangements  for  the  discharge 
of  the  (luties  of  Inspectors  of  Nuisances  in  the  following 
cIlHtrU'ts : — 


Anhbounie,  R.D. 
AUihuni,  R.D.  (2). 
HakowoH,  R.D. 
l^irnioutli,  U.D. 
Hniiidon,  R.D. 
Hnusoiu  U.D. 

('HXton  and  Arriugton,  R.D. 
(MiippiiiK  Sodbury,  R.D. 
KiiKt  KlltMs  K.l). 

KllcHIIUM*(%  R.D. 

Krniiiu,  U.D. 
(IrltuMbv,  R.D. 
Ilondotif  R.D. 
Ilnrtford,  U.D. 
liowdun,  li.D. 
I  Hid  of  WiKht,  R.D. 
Jiirrow,  U.D. 


Llandovery,  R.D. 
Loughborough,  R.D. 
Lutterworth,  R.D. 
Monk's  Kirby,  R.D. 
Nantwich,  R.D. 
Noi-man  Cross,  R.D. 
North  Bromsgiove,  U.D. 
Oakengates,  U.D. 
Overton,  R.D. 
Penybont,  R.D. 
Romford,  U.D. 
Shardlow,  R.D. 
Staines,  R.D. 
Thetf  ord,  R.D. 
Trowbridge,  U.D. 
Wayland,  R.D. 


Mr.  Ilnddart  uIho  vinited  the  Unions  named  below  as  to  the 
lidniitiiHtrutioii  of  the  Vaccination  Acts,  and  especially  as  to  the 
IMTfririnanre  of  duty  by  Vaociuation  Officers: — 


Abingdon. 

AHlitou-undur-Lyur. 

Auckland. 

\xbridgp. 

Banbury. 


Barton -upon- Irwell  (3). 

Bedford. 

Beverley. 

Bourne. 

Bridlington. 
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I.     IHQUIBIBS  BY  ASSISTANT  INSPEOTOR— COn/mu«d. 

APP.  A,  Ko.  2. 

Clitheroe. 

TAnchester. 

Samniftrrof 
the  Work  of 

Cookermouth 

Morpeth. 

thoMedSoftl 
Impaetonia 

Croydon. 

Mutford  and  Lothingland. 

Dore. 

Reading. 

Epeom. 

.  Rochdale. 

Faringdon. 

Rugby. 

OatoBhead  (2). 

St  Thomas. 

GIouceBter. 

Scarborough. 

Oodstone. 

Stroud. 

Hali&x. 

Tewkesbury. 

Hafllingden. 

Walsall. 

Homcastle. 

Warrington. 

Keighley. 

Wellington  (Salop). 

Keynsham. 

Weymouth. 

Kington. 

Wortley. 
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No.  3. 


krp.A,No.3.    ab^tkact    of    Medical    Insprctioks    made    in    1903   with 
iSfiTi*  ^'  n-gard  to  the  INCIDENCE  of  DISEASE  on   particular  places, 

lopeetioo-.  aiiti    to  questions  concerning  LOCAL  Sanitaby  ADMINIS- 

TRATION. 


[77//'  rt'porLs  relathuj  to  d  hi  rids  i/irfiVa/«/  bt/  an  asterisk  an 
njirtHlured  in  this  columvy  see  Aitp,  A^  Xos.  5  to'8.] 


1.  Acton  Urban  District  (Middlesex):  population,  37,744; 

Dr.  Sweeting. 

Author iiy  annfrned:  Acton  Urban  District  Council. 

Grmwd  of  Inquiry :  Prevalence  of  enteric  fever. 

('hit'/  Facts  reported  by  Inspector:  Synchronous  with  an 
outbreak  of  enteric  fever  at  Ealing,  sudden  increase  at 
Acton  in  number  of  notifications  of  this  disease.  Of  16 
caKcs  notified  between  July  6th  and  August  13th,  11  had 
})artak(>n  of  milk  from  the  local  depot  at  Ealing  of  a 
(!<'rtain  Dairy  Company.  {^See  precis  of  Ealing  report  for 
ib'tailH  aH  to  Kource  and  possible  infection  of  this  milk.) 


<i 


Administrativo  measures  same  as  at  Ealing  (q.v.). 

:2.*  Central  London  Sick  Asylum,  Hendon  ;   Dr.  Coi)eman. 

Ground  of  Inquiry :  Outbreak  of  epidemic  skin  disease. 

Uhirf  Fads  report ixl  hy  Inspector:  In  September,  1903, 
caHcH  of  Hkiii  disease,  of  similar  character  to  those  which 
in  fornuT  years  had  come  under  observation  in  various 
Metropolitan  Infirmaries,  occurred  in  the  Hendon 
Hospital  of  the  Central  London  Sick  Asylum  District. 
Type  of  the  disease  less  severe  than  in  previous  out- 
breaks— only  two  deaths  among  t58  persons  attacked.  As 
in  former  iiiHtiinces  suspicion  fell  upon  the  milk  suppl}-, 
patients  at  once  improving  when  put  on  Swiss  milk. 
Samples  of  the  milk  remained  sweet  for  several  days 
even  in  hottest  weather,  raising  presumption  of  addition 
of  some  preservative.  This  denied  by  contractor,  but 
subsequent  analysis  showed  presence  in  his  milk  of 
formalin. 
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.  Denbigh  Borough  (Denbigh);  population  (1891),  6,439;   AFP.A^aa. 


Dr.  Wheaton. 

Autfiority  concerned:  Denbigh  Town  Council. 

Ground  oj  hiquiry :  Continued  prevalence  of  diphtheria, 
complaints  of  inefficient  administration. 

Chief  Facts  reported  by  Inspector :  One  case  of  diphtheria 
only  in  1901  ;  205  cases  in  1902,  up  to  December  12th. 
The  disease  spread  by  attendance  at  school,  especially  at 
a  particular  school,  the  children  attending  which  were, 
more  than  others,  exposed  to  emanations  from  the  sewers 
escaping  into  the  school  buildings.  No  hospital  accom- 
modation or  disinfecting  apparatus  provided  by  the 
Town  Council.  The  sewerage  of  the  Borough  extremely 
unsatisfactory,  many  catchpits  in  the  course  of  the  sewers 
containing  decomposing  filth,  several  severs,  including 
the  main  outfall  sewer,  blocked  or  partly  blocked  by 
deposit,  flushing  of  sewers  inadequate.  Condition  of 
dwellings  in  some  parts  of  the  Borough  very  unsatis- 
factory, house  drainage  often  very  defective,  excrement 
disposal  by  water  closets  and  by  midden  privies.  Nui- 
sances numerous. 


Abstnelof 
Medical  '■ 
InspeottoiWk 


Eaung  Urban  District  (Middlesex)  ;  population  (190J ), 

33,031 ;  Dr.  Sweeting. 

Authority  concerned :  Ealing  Town  Council. 

Oi^ound  of  Inquiry :  Prevalence  of  enteric  fever. 

Chief  Facts  reported  by  Insjwctor:  Sudden  increase  in 
notifications  of  enteric  fever.  All  the  23  attacks  notified 
between  July  25th  and  August  13th  occurred  among 
consumers  of  milk  from  the  local  depot  of  a  certain 
Dairy  Company,  supplied  from  a  particular  country 
farm.  Other  Ealing  residents,  partakers  of  this  milk, 
attacked  after  leaving  Ealing.  Residents  at  Acton  and 
Chiswick  also  partaking  of  the  same  milk  contem- 
poraneously attacked.  On  the  country  farm  above 
referred  to,  a  labourer  had  been  attacked  by  enteric 
fever  at  about  the  same  time  that  consumers  of  milk 
from  this  farm  began  to  fall  ill  at  Ealing.  The  cause 
of  this  man's  illness  not  made  out ;  he  had  opportunity 
of  drinking  from  a  polluted  well.  But  no  evidence 
was  to  be  obtained  as  to  the  specific  infection  of  this 
well,  the  water  of  which  may  have  been  used  to  wash 
milk-churns  despatched  to  Ealing.  Milk  from  the 
farm  at  once  rejected  by  the  Dairy  Company,  and 
pasteurised   milk  sul)stituted. 

Disinfection  actively  carried  out  by  the  Ealing 
Authority.  No  hospital  isolation  available  locally  for 
the  majority  of  the  cases. 
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L».  1^0.8.    5.  East  Ham  (Essbx)  ;  population  (1901),  96,018  ;  Dr.  Fletcher. 

bttnolot 

NPMtkMu.  A  uthority  concerned :  East  Ham  Urban  District  Council. 

Onmnd  of  Inquiry :  Doubf ul  efficiency  of  sanitary  ad- 
ministration under  the  present  part-time  Medical  Officer 
of  Health. 

Chief  Ftzcts  reported  by  Inspector :  Increase  of  population 
from  10,706  persons  at  the  census  of  1881  to  95,018 
persons  at  thieit  of  1901,  t>.,  in  20  years.  Registrar- 
Generars  estimate  of  population  at  the  time  of  inspection 
in  1903=>112,000  persons.  Water  supply,  from  the  East 
London  Water  Company,  said  to  have  been  ample  during 
the  past  two  years.  House  accommodation  fairly  satis- 
factory. Scavenging  and  removal  of  house  refuse  well 
attended  to  ;  refuse  dealt  with  at  the  sewage  works ; 
destructor  in  course  of  erection.  House  drains  and 
sewers  generally  satisfactory.  Sewage  works  inadequate, 
and  treatment  of  sewage  unsatis&ctory.  Hospital  accom- 
modation — two  hospitals  and  laundry  for  infected  things 
on  three  separate  sites.  A  properly  equipped  hospitel 
for  all  infectious  diseases  other  than  small-pox  needed  in 
place  of  the  existing  unsatisfactory  arrangements.  No 
proper  steam  disinfector  in  the  district.  Initiative  in 
sanitary  improvement  referable  less  to  the  Medical  Officer 
of  Health  than  to  the  Chief  Inspector  of  Nuisances. 


6.  ITCHBN    Urban    District   (Hants);    population   13,000; 

Dr.  Bulstrode. 
Authority  concerned:  Itchen  Urban  District  Council. 

Ground  of  Inquiry :  Complaints  as  to  sanitary  administra- 
tion of  District  Council ;  continued  prevalence  of  enteric 
fever. 

Chief  Facta  reported  by  Inspector :  Some  of  poorer  house 
property  neglected.  Water  supply  partly  from  South 
Hants  Water  Company,  partly  from  shallow  wells.  Part 
of  district  recently  sewered,  part  unsewered.  Sewers 
leaky  and  sewage  disposal  works  not  entirely  satis&ctory. 

No  proper  isolation  accommodation  and  no  disinfecting 
apparatus.  Disinfection  practised  with  sulphur  dioxide. 
Byelaws  not  always  enforced.  Records  as  regards 
prevalence  of  enteric  fever  indicative  of  encouragement 
of  spread  of  the  disease  through  want  of  proper  isolation 
accommodation ;  repeated  invasion  of  certain  houses  in 
successive  years  suggestive  that  such  houses  had  never 
been  properly  disinfected.  Public  not  taught  to  regard 
disease  as  communicable. 
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Need  for  proTision  by  the  District  (3ouncil  of  proper    a»f.  i^o 
facilitieB  for  isolation  and    disinfection,  for  examina-  ^^^^^ 
tion  of  sewers  as  regards  leakage,  and  for  enforcement  of  '*~**** 
byelaws.    Thorough   disinfection   of   invaded  premises 
requisite. 


7.  KBM8IN6    Parish    (Kent)  ;    population    (1901),   644 ;    Dr. 
Whe^ton. 

Authority  concerned:  Sevenoaks  Rural  District  Council. 

Ground  of  Inquiry :  Prevalence  of  diphtheria  ;  local 
complaints  of  inadequate  measures  taken  to  prevent 
the  spread  of  the  disease. 

Chief  FcuUs  reported  by  Inspector:  No  diphtheria  in  1901. 
In  the  next  succeeding  year  and  in  1903  up  to  April  there 
occurred  75  cases  with  8  deaths.  At  the  commencement 
of  the  outbreak  all  the  children  attending  the  schools 
were  found  to  be  suffering  from  sore-throat  more  or  less 
severely.  The  influence  of  school  attendance  in  spread- 
ing definite  diphtheria  not  very  marked  ;  in  18  instances 
persons  attacked  were  above  12  years  of  age.  In  19 
instances  more  than  one  case  occurred  in  the  family, 
the  carelessness  of  the  inhabitants  and  their  ignorance 
respecting  the  infectious  character  of  the  disease  greatly 
conducing  to  its  spread  within  doors.  Condition  of 
dwellings  in  many  instances  very  unsatisfactory  and 
their  interiors  very  dirty  and  damp.  No  sewerage ;  house 
drainage  often  wanting ;  great  difficulty  in  disposing  of 
the  contents  of  cesspools  since  the  introduction  of  a 
public  water  supply.  Isolation  of  the  sick  in  a  small 
iron  chapel  attempted  but  soon  given  up.  Isolation  of 
sufl^erers  in  the  small  cottages  of  the  place  practically 
impossible.    No  disinfecting  apparatus  in  use. 


8.  Oldbury  Urban  District  (Worcestershire)  ;  population 

(1901),  25,191 ;  Dr.  Bulstrode. 

AtUIiority  concerned :  Oldbury  Urban  District  Council. 

Ground  of  Inquiry :   Prevalence  of  scarlatina. 

Chief  Facts  reported  by  Inspecttjr :  During  1902  in  a  popu- 
lation of  25,600  there  occurred  518  cases  of  scarlatina. 
The  disease  would  appear  to  have  been  spread  to  some 
extent  by  school  influence,  or  through  the  non-removal 
of  cases  from  invaded  houses.  There  had  been  no 
isolation  of  scarlatina  in  hospital. 


w.Ajio.s    ^^  OHWjftrrKT    BoBouOH  AND   Ellbbkbbe   Burax  IfBOaSJCS 
MffMt4#f  (HHboPfsuiBEi :   popolmtiaii    riiH)l>.  Oswwrr&T.  i:i^^^ 


AuUioriiittf  vmicert^ .  OBwenry  To\m  Council  ami 
lueif  Ktiral  Diiitrict  Oonucil. 

<JrifUitd  vf  Jfu/uiri/ :  Preralence  in  Oswtistrr  and  ^ 
viiiage  of  Oriftinfi  of  illneafireBembluig  epidemic  eerebn^ 
0piual  lumiiugitifi,  in  which  attention  ixnif^  draTcx  by 
Dr.  bt)rt)Hf  urd.  Medical  Officer  of  Healtk,  Oswestrr  Bml 
Ditfirict. 

C/<w/'  jFoc'te  repurUsd  hy  IfiHpectaf :  Dnring  May  ISHJS  un 
opideuiic  of  lIlueBB  resembling  epidemic  cerehrt^-^iinal 
lui^iiijugiiitf  prevailed  among  the  children  of  Orifcms 
H<'li<M>].  About  50  children  were  affected  br  the  maladv: 
tliore  >i'ere  about  four  caaee  of  dangeroot^  ilinese^  wi^ 
( wo  deathis,  the  rest  of  the  casee  being  relati^elT  mild. 

'i*he  fwiluret*  of  the  current  illneflB  were  acme  febrik 
ouiii^t  with  headache  and  spinal  pain&  vomitini;,  delirium. 
i  umA  tongue,  and  either  diarrhcoa  or  cnnstipaaon.  Is 
oi'i-(#)ii  of  the  cuiMifts  her]»eH  occurred,  in  fipvend  ihere 
wi'iv  fe(yuip(^^mti  of  pneumonia,  and  in  a  few  paralrsic 

«)li)|>tOUil#. 

A  ciiiiibi*  lieriei)  of  attacks  occurred  abont  the  fiame 
liino  ill  Odw«•^trjr. 

K)    Hi»MiOl«l)    HVUKU    l>l«TBICT  ( ESSEX ) :    popuhition     .;lJH»li, 
•ii',/Wi  \U   Mi  van. 

I  tUtnf  ifjf  ttifUi^ru&il :  Hoiiiford  Kuril  District  Conncil. 

th'iin,J  iif  tWfin*if  liiuMiulIy  large  number  of  raxepaTers' 
..*h^.Ui»n^  i^u^  roiitiiiuc<l  prevalence  of  dif^theria: 
h.i.Mi^M»*iH    ic<p«»tfi»   c'onct'rnhii:    ii  from  local  Medical 


,  ,,„,  /.„./>  nr^frl  hif  Insf^inr:  Lnormous  mas^  of 
.,,;„,„♦.  iMiiMMhil  Cot  H>v  in  market  gardens  and  fields. 
\\m.,  ^m|u»Iw^  UMpiH»\vtl  since  previous  m^iecnons, 
,..  .    ,„,.!'  n..iM  noiiiU  K^^x  Water  Company.    But  a 

„,..  „ \ i  iHni.<>MiU  depending  on  shallow  wells, 

''.„,,.  ,„  u.,Mli.mHna  IVMnaiham  parishes,  where 
•;<;,.  »,.,„  ,.,  ys.uv  in  a  l>ed  of  gravel  overlying 
•  ^  ;•',.,,  .1!.  .ont.mitmtod  by  8oakage  of  f«cal 
.,,,  w  ,,ni.  n.<^i  u^yxnao  sx-steni  since  previous 
»•  ^♦^  -^'Vr  . '  1    n  ^ml   Wnham  stiU  honey- 

nil .  A  -  HI,  .  ni.ll  -^-^r:r\^/^^"1f,?"f  nutrict  Counca 
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cowsheds,  and  milkshops  in  foul  condition.     Byelawa    a  pp.  a  No 
and  regulations  not  enforced.    Great  prevalence  of  flies  Abstract  of 
fonnd  infesting  houses.     During  1903  two  outbreaks  of  ta^l^ioML 
diphtheria,  with  more  than  W  cases ;  type  rather  severe. 
Diphtheria  undoubtedly  propagated  by  personal  com- 
munication, espHcially  in  schools.    Neglect  to  examine 
throats.    Throat  illness  said  to  be  very  common  ;  locality 
probably  favourable  to   such.     Insufficient    preventive 
measures  taken.    Rural   District  Council  have  no  dis- 
infector  of  their  own. 


!!.•  Spennymoor  Urban  District  (Durham)  ;    population 
(1901),  16,383  ;  Dr.  lleece. 

Axithorilij  concerned :  Si>ennymoor  Urban  District  Council . 

Gnmnd  of  Inquiry :  Complaints  by  the  Durham  County 
Council  under  sections  15,  27,  36, 92-111,  and  150,  Public 
Health  Act,  1875,  in  November,  1901,  and  under  section 
19  (2),  Local  Government  Act,  1888,  in  October,  1902. 

Chief  Facts  reported  In/  Inspector:'  The  district  dealt  with 
in  reports  by  the  Board's  Medical  Inspectors  in  1874, 
1884,  1885,  1889,  and  1895.     It  was  enlarged  in  1894. 

No  complete  system  of  sewers  in  the  district  and  no 
efficient  or  comprehensive  system  of  sewage  disposal. 
These  matters  systematically  neglected,  the  Sanitary 
Authority  having  declined  when  pressed,  to  take 
adequate  steps  to  purify  sewage.  Sewage  discharged  in  a 
crude  state,  or  after  subsidence  only,  into  the  tributaries 
of  the  River  Wear  at  a  number  of  points.  Urban 
District  Council  recently  appointed  a  miner,  one  of 
the  Urban  District  Councillors,  as  Inspector  of  Nui- 
sances, a  min  without  practical  experience  of  sanitary 
work  and  possessing  no  certificate  of  competency. 
Local  Government  Board  refused  sanction  to  appoint- 
ment, but  Inspector  of  Nuisances  still  continued  in 
office  by  Urban  District  Council  (July,  1904).  Midden 
privies  in  need  of  constant  supervision  as  regartls 
scavenging ;  many  of  these,  large,  open  middens  of 
defective  construction  require  to  be  abolished  and  re- 
placed by  others  of  suitable  pattern.  Byelaws  as  to 
common  lodging  houses  not  enforced.  Dilapidated  and 
structurally  defective  house  property  not  effectively 
dealt  with.  Regulations  for  dairies,  cowsheds,  and 
milkshops  not  enforced.  Slaughter-houses  not  properly 
s  ipervised.  The  mortality  of  the  district— infantile, 
from  all  causes,  from  fever,  anil  from  diarrhoea — 
exceptionally  high  as  compared  with  the  corresponding 
mortality  of  the  County  of  Durham,  or  that  of  Eng- 
land and  Wales.  On  an  average  of  seven  years  ended 
1902  uncertified  deaths  amounted  to  something  just 
short  of  a  quarter  of  the  whole  number  of  deaths 
registered.     The  sanitary  requirements  of  the  district 
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g.A.wo.a.  duly  set  forth  in  his  annual  reports  by  Dr.  Anderson, 

itrMtof  Medical   Officer  of   Health,    who   has   tendered   well- 

^^^^g^  considered  advice  for  the  guidance  of  the  Urbui  District 

Council.  The  Council  slack  in  taking  advantage  of 
the  reports  of  their  Medical  Officer  of  Health.  In 
erecting  an  isolation  hospital  out  of  borrowed  money 
the  plans,  sanctionei  by  the  Local  Government  Board 
after  public  inquiry,  departed  from  and  '*  undertakings  " 
not  observed. 


12.  Thornk  Rural  District  (Yorkshire,  West  Riding)  ; 

population   (1901),  7,246;  Dr.  Reece. 

Authority  concerned :  Thome  Rural  District  Council 

Oraund  of  Inquiry:  Complaints  by  the  West  Riding 
County  Council  under  section  19  of  the  Local  Govern- 
ment Act,  1888,  in  respect  of  the  unwholesomeness  of  the 
existing  water  supply  of  the  town  of  Thome,  in  the 
Thome  Rural  District.  Failure  of  the  Rural  District 
Council  to  make  any  satisfactory  reply  to  repeated 
reminders  from  the  Local  Government  Board  on  this 
subiect. 

Chief  Fads  reported  by  Inspector :  Water  supply  in  question 
condemned  by  the  Medical  Officer  of  Health  during 
nearly  20  years.  Its  dangerously  polluted  state  set  forth 
in  1883, 1886,  and  1893  by  the  Local  Government  Board's 
Mediciil  Inspectors,  by  the  Medical  Officer  of  Health, 
West  Riding  County  Council,  in  1891,  and  by  his 
successor  in  1900, 

The  main  water  supply  for  the  town  of  Thome  from 
a  navigable  canal,  which  receives  the  refuse  and  the 
excremental  discharges  of  a  large  floating  population 
otherwise  from  shallow  wells,  liable  to  contamination 
from  privies  and  middens,  undrained  cowsheds,  and  foul 
yards.  These  wells  have  been  in  many  cases  shown  by 
analysis  to  bo  polluted.  No  satisfactory  supply  from 
lake,  stream,  river,  or  springs,  being  available, 
assistance  was  sought  from  H.M.  Geological  Survey. 
Mr.  Fox- Strange  ways  of  that  Office  visited  the  district 
with  the  Inspector,  and  reported  that  it  was  reasonable 
lo  suppose  that  thick  bedded  sandstones  would  be  reached 
at  a  depth  of  J:00  feet,  or  rather  more,  at  or  near  Thome, 
and  that  these  strata  might  be  expected  to  furnish  a  fair 
supply  (400,000  gallons  a  day).  If  a  larger  supplj.  were 
required,  he  regarded  it  as  necessary  to  bore  to  the  true 
Bunter  beds  below,  which  would  be  reached  at  some- 
thing over  700  feet. 

The  Bole  progressive  step  taken  by  the  Rural  District 
Council  of  recent  years — viz.,  the  renting  of  a  farmhouse 
for  the  purposes  of  an  isolation  hospital — taken  under 
pressure  from  the  County  Council. 
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13.  TOWCBSTER    RUBAL    DISTRICT  (part    of)  (NORTHAMPTON)  5     A»,A,Ka 

Dr.  Bolstrode.  Ab^imoi  oc 

Madkml 

Authority  concerned:  Towcester  Rural  District  Council. 

Ground  of  Inquiry :  Continued  prevalence  of  scarlatina 
in  the  villages  of  Weston  ^nd  Lois  Weedon. 

Chief  Facts  reported  by  Inspector :  Cases  of  scarlatina 
not  properly  dealt  with.  This  largely  due  to  illness  of 
Medical  Officer  of  Health,  and  to  incapacity  of  In- 
spector of  Nuisances,  a  comparatively  recently  appointed 
officer  without  adequate  knowledge  of  the  methods  by 
which  an  outbreak  of  this  nature  may  be  controlled. 
Raral  District  Council  unprovided  with  isolation  hos* 
pital  or  disinfecting  apparatus;  as  regards  certain  of 
the  invaded  booses  no  attempt  whatever  made  at  dis- 
infection. No  proper  co-operation  between  the  local 
sanitary  authority  and  the  school  authorities,  or  between 
sanitary  authority  and  medical  practitioners. 


14*.  Tyldesley-with-Shakerlby  Urban  District  (Lancs.)  ; 

population  (ICOl),  14,843  ;  Dr.  Johnstone. 

Authority  concerned  :  Tyldesley-with-Shakerley  Urban 
District  Council. 

Ground  of  Inquiry :  Prevalence  of  enteric  fever  for  some 
years,  especially  during  1901. 

CJiief  Facts  reported  by  Inspector :  Enteric  fever  prevalent 
during  the  last  10  years.  Death-rate  from  the  disease 
in  the  period  1892-1901  more  than  double  that  of 
England  and  V/ales.  Seventy-seven  cases  of  enteric 
fever  notified  during  1901,  12  of  them  fatal.  That  part 
of  the  town  of  Tyldesley,  lying  between  Elliott  Street 
and  the  London  and  North  Western  Railway  line  less 
affected  by  the  fever  than  other  parts.  Milk,  food,  and 
water  supply  apparently  not  largely  concerned  with  the 
spread  of  the  disease.  Personal  infection  concerned  in 
some  degree. 

Privy  middens  large  and  pervious ;  method  of  removal 
of  their  contents  liable  to  contaminate  streets  and  back 
passages.  Waste  pipes  very  often  defective.  Paving  of 
house  yards  often  defective  or  absent.  Rain-water  pipes 
discharge  directly  to  sewers  ;  the  latter  ill-ventilated  and 
badly  flushed,  besides  being  of  insufficient  calibre  in 
parts.  No  disinfector  provided,  except  that  at  the  hos- 
pit  which  is  only  large  enough  for  the  hospital  work. 


32 

r.i^No.a.    15   Wbst  WiCKHAM  Parish  in  the  Bromlbt  Rural  Distrtct 

Inict  o 

llCftl 


iniiero  (Kent) ;  population  (1901),  1,328  ;  Dr.  Johnstone. 


A  uthority  concerned :  Bromley  Rural  District  Conncil. 

(i round  of  Inquiry :  Complaints  of  unsanitary  state  of  the 
village  of  West  Wick  ham,  extending  over  period  of  12 
years.     Inaction  of  Rnral  District  Council. 

Chief  Facts  reported  hy  Inspector :  Owing  to  the  geological 
formation,  the  subsoil  of  much  of  the  northern  part  of 
the  parish  is  wet.  Cesspools  which  are  universal  are 
seldom  impervious.  They  rapidly  fill  with  subsoil 
water,  and  overflow  in  wet  weather,  causing  nuisance. 
Frequent  emptying  of  cesspools  impossible,  owing  to 
the  cost.  No  special  incidence  of  infectious  disease  on 
the  parish. 

The  water  from  several  polluted  shallow  wells  is  used 
for  drinking  purposes.  House  yards  unpaved  or  badly 
paved.  System  of  sewerage  necessary  with  outfall  to 
sewage  farm,  or  to  the  sewers  of  the  Beckenham  Urban 
District  Council. 


h;.*  Whitehaven  Borough  (Cumherland)  ;  population  (1901) 
19,324  ;  Dr.  Reginald  Farrar. 


A  uthority  concerned :  Whitehaven  Town  Council. 

(iround  of  Inquiry:  Need  for  ascertaining  action  of  the 
local  authority  in  sequence  to  Y)t,  Bulstrode's  inspection 
of  the  Borough. 

Chief  Facts  rejxtrted  hy  Inspector :  Some  sanitary  progress 
since  the  date  of  Dr.  Bulstrode's  Report  (16th  July,  1902). 
A  large  number  of  additional  water-closets  provided  ; 
window  sashes  altered  so  as  to  facilitate  ventilation; 
several  courts  re-paved. 

Nothing  done  to  remedy  the  chief  sanitary  defect  in 
the  town,  viz.,  the  gross  overcrowding  of  houses  on  area. 
To  let  in  light  and  air  into  the  crowded  courts  and 
alleys,  demolition  necessary  of  certain  houses  or  groups 
of  houses  ;  need  for  erection  at  the  same  time  of  cottages 
outside  the  present  limits  of  the  town  to  accommodate 
the  population  thus  displaced.  A  housing  scheme  by  the 
Urhin  District  Council  requisite. 
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17.  WHirriiBSflY  Rural  District  (Cakbs.)  ;  population  (1901),  aw^AjHo 

3,194 ;  Dr.  Copeman.  AiwtnMi  oc 

^  Medina 

Authority  concerned:  Whittleeey  Rural  District  Council. 

Ground  of  Inquiry :  General  sanitary  circumstances  un- 
satisfactory, as  indicated  in  annual  reports  of  Medical 
Officer  of  Health. 

Chuif  Facts  reported  by  Inspector  :  No  public  water  supply 
—drinking  water  obtained  from  rain-water  tanks,  from 
rivers,  from  *^  dykes,"  from  ditches,  and  from  surface 
wells.  Latter  often  much  contaminated.  Privy  vaults 
often  overfull ;  liquid  refuse  thrown  on  ground  or  into 
ditches.  Recently  increase  of  cottage-building  in  neigh- 
bourhood of  brickworks,  but  no  building  (or  other) 
byelaws  in  force.  Structural  and  sanitary  circumstances 
of  older  cottage  property  commonly  unsatisfactory. 

Brickworks  reputed  to  have  injurious  influence  on 
health  of  persons  employed  in  them,  owing,  it  is  thought, 
to  alternations  of  temperature  and  inhalation  of  car- 
bonic oxide  gas.  No  excessive  incidence  of  infectious 
disease  on  the  district  in  recent  years  ;  but  infantile 
death-rate  for  1892-1901  averaged  113-5  per  1,000.  No 
isolation  hospital.    No  dairy  regulations  in  force. 

18.  Whittlbsby  Urban  District  (Cambs.)  ;  population  (1901), 

3,909 ;  Dr.  Copeman. 

Authority  concerned :  Whittlesey  Urban  District  Council. 

Ground  of  Inquiry :  Reports  of  Medical  Officer  of  Health* 
Local  complaints. 

Chief  Facets  reported  by  Inspector :  No  public  water  service. 
Water  of  public  pumps  described  by  analyst  as  **  polluted 
with  sewage."  Public  supply  might  be  obtained  at 
comparatively  small  cost  by  extension  of  main  from 
Peterborough ;  in  view  of  geological  conditions,  little 
likelihood  of  obtaining,  locally,  one  of  satisfactory 
nature. 

Street  sewers,  which  beside  slop  refuse  receive  over- 
flows from  cesspools  and  privy  vaults,  fitted  with  catch- 
pits  at  intervals  of  100-500  yards.  Sewers  have  so  little 
*'  fall "  that  contents  often  stagnate.  Crude  sewage  dis- 
charged to  River  Ouse. 

Slaughter-houses  are  registered,  but  practically  they 
are  not  supervised.  No  regulations  under  Dairies,  Cow- 
sheds, and  Milkshops  Order,  1885.  Much  complaint 
of  nuisance  from  keeping  of  pigs. 

Incidence  of  infectious  disease  not  excessive  ;  but  in 
1897-1902  general  death-rate  averaged  17-78,  and  infantile 
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ff.A,Na>  death-rate  132-2.    Amount  of  rate  for  sanitary  pnrpoBes 

iifBetor  limited  to  3s.  6d.  by  Local  Act. 

No  isolation  hospital.    Building  byelaws  in  existence 
but  not  enforced. 

19.  Wrexham  Rural  District  (Denbighshirb)  ;  population 

(1901),  55,188 ;  Dr.  Darra  Mair. 

AtUharity  concerned :  Wrexham  Rural  District  Council. 

Ground  of  Inquiry :  Sanitary  administration  ;  two  Medical 
Officers  of  Health  ;  question  of  the  adequacy  of  inspec- 
tion of  nuisances. 

Chief  Facts  reported  by  Inspector:  Rural  District  Council 
though  in  a  position,  by  the  decease  of  one  Medical 
Officer  of  Health  to  appoint  one  officer  for  the  whole 
district,  declined  to  do  so.  District  one  of  the  most 
populous  rural  districts  in  England  and  Wales ;  large 
part  of  it,  where  coal  mining  is  the  chief  industry, 
consisting  of  several  densely  populated  towns.  Both 
Medical  Officers  of  Health  in  active  medical  practice, 
doing  but  little  systematic  sanitary  work.  Sanitary 
Surveyor  also  in  active  private  practice,  deputes  most  of 
his  building  inspection  and  supervision  of  drainage 
systems  to  a  private  assistant.  Only  two  Inspectors  of 
Nuisances,  one  serving  population  of  30,500 ;  the  other, 
one  of  25,000.  District  possesses  good  isolation  hospital, 
but  no  separate  building  for  smallpox.  Hospital  adjoins 
site  of  the  Union  Workhouse. 

Populous  parts  of  district  supplied  with  constant  public 
service  of  water  ;  several  drainage  systems,  but  large  and 
populous  areas  still  not  drained.  Most  of  the  district 
served  by  midden  privy  system.  District  Council  take 
no  action  at  all  to  scavenge  midden  privies.  Occupiers 
are  held  to  be  entirely  responsible ;  result,  contents  of 
privies  and  ashpits  are  cast  anywhere  and  everywhere, 
even  in  most  densely  populated  parts. 

Many  nuisances  observed  ;  dwelling  houses  in  need  of 
sanitary  inspection.  Some  back  to  back  houses  have 
been  recently  built,  although  modern  building  byelaws  are 
in  force  ;  these  byelaws  and  enactments  regarding  new 
dwellings  found  to  be  infringed  in  other  respects. 

Appointment  of  one  Medical  Officer  of  Health,  and  of 
one  or  two  additional  Inspectors  of  Nuisances  recom- 
mended ;  also  cleansing  of  privies  and  ashpits  by  the 
District  Council,  the  provision  of  other  drainage  systems 
and  the  provision  of  separate  smallpox  hospital. 
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THE  PUBLIC  HEALTH  ACT,  1875, 

Bedford  Wfttc 
^^^  Mr.  Hooper 

THE  BEDFORD*  CORPORATION  WATER  ACT,  1902.         bS^£Liu 


Rbpobt  on  an  INQUIRY  held  by  Mr.  H.  R.  HOOPER  and  Dr.  O.  S. 
Buchanan  on  the  16th,  19th,  and  22nd  February,  1904,  with 
reference  to  an  APPLICATION  of  the  TOWN  COUNCIL  of  the 
Borough  op  Bedford  for  sanction  to  borrow  £24,000  for 
purposes  of  their  Water  Undertaking. 


Whitehall,  S.W. 

18th  March,  1904. 
Sir, 

We  have  the  honour  to  report  that  we  held  this  Inquiry  at 
the  Town  Hall,  Bedford,  on  the  16th,  19th,  and  22nd  February, 
1904. 

There  were  present : — 

On  behalf  of  the  Bedford  Corporation: — Mr.  C.  Stimson, 
Barrister.  Witnesses : — Major  Tulloch,  C.B.,  R.E.,  the 
engineer  of  the  proposed  scheme  ;  Sir  William  Crookes, 
F.R.S. ;  Professor  Dewar,  F.R.S. ;  Mr.  Candy,  repre- 
senting the  International  Water  Purification  Co. ;  Dr. 
Angell ;  Mr.  Lund,  Local  Consulting  Engrineer ;  Mr. 
G.  L.  Eastes,  M.B.,  B.Sc. ;  Dr.  Prior,  Medical  Officer 
of  Health  ;  Mr.  Councillor  C.  Wells  ;  Mr.  Oreenshields, 
Borough  Surveyor ;  Mr.  P.  Edwards,  Engineer  at  Pump- 
ing Station. 

For  the  Opposition: — Mr.  Councillor  Halliley,  Solicitor, 
Witnesses  : — Professor  Boyd  Dawkins,  F.R.S. ;  Dr. 
Klein,  F.R.S. ;  Dr.  T.  Stevenson,  F.R.C.P.  ;  Mr.  G.  F. 
Deacon,  M.I.C.E. 

Others  present  .—-The  Mayor  of  Bedford  and  many  of  the 
Town  Council ;  Mr.  W.  W.  Marks,  representing  Bedford 
County  Council ;  Mr.  W.  Sharman,  representing 
Bedford  Rural  District  Council ;  numerous  ratepayers 
and  representatives  of  the  Press. 
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AFP.  A^o.  4.  2^  AjipliccUion  is  made  in  porsaance  of  two  resolatioiui  of  the 
Bedford  Water  Town  Conncil  on  15th  Jniy,  1903,  and  20th  October,  1903,  apply- 
iSr^^owSr       ing  *o  ^^^  ^^^  ^^^  sanction  to  loan  of  £20,000  and  £4,000 


looper 

lAdDr.  respectively. 

BaohAiuui 


General  Statistics  as  regards  Bedford, 

The  Clerk  gave  ns  the  following : — 

Area  of  Borough 2,200  acres. 

.     Population,  1891 28,023 

,y  X«/Ux  ...  •••  ...  ...      oO,O^D 

„  estimated  at  present  ...    37,100 

Annual  Assessable  Value         ...         ...    £157,358 

„  „  (after  31st  March 

next)        ...    £195,000 

Outstanding  Loans  £118,846 

Rates  :  General  District,  2s,  lOd.  )  t    aj  -^ 

Poor  Rate,  45.  6d.  \     '"    7».  4d.  per  aimum. 

Id.  in  the  £1  produces £583 

Amount  of  Loan  now  applied  for         ...     £24,000 
Period  for  repayment  asked  for  ...     Longest  possible. 

History  of  the  application. 

The  present  Bedford  Waterworks  were  constructed  under 
Provisional  Order  in  1868,  commencing  with  a  well  25  feet  deep, 
sunk  into  the  Great  Oolite  by  the  side  of  the  Ouse  above  Bedford. 
For  this  a  loan  of  £20,000  was  sanctioned,  now  all  paid  oflE. 

1871. — The  first  heading,  174  feet  long,  was  driven. 

1875. — The  heading  increased  by  191  feet. 

188ii. — Mr.  Mansergh  was  called  in  to  advise  upon  an  increased 
supply.  He  recommended  the  extension  of  the  headings,  but  as 
an  experiment  without  any  hope  of  the  results  being  adequate  or 
sufficient  for  future  requirements. 

The  following  points  in  this  Report  may  here  be  noted  : — 

i.  The  basis  of  sapply  was  taken  as  27}rds  gallons  per  head. 

ii.  The    increase    of    sapply  from  an  extension  of  the  headings  muBt 
ner^essarily  be  a  matter  of  the  vaguest  conjecture. 

iii.  There  (uin  be  no  great  underground  reservoir  of  water,  for  the  beds  of 
rock  are  too  thin. 

iv.  The  area  of  the  gathering  grounds  is  uncertain. 

V.  The  water  from  the  River  Ouse  (although  averaging  125  million  gallom 
I)er  day  past  the  Pumping  Station,  with  a  minimum  of  40  million 
K^allons  in  dry  seasons)  was  not  recommended  as  an  addition  to  the 
supply  owing  to  dangers  of  pollution  from  the  untreated  sewage 
of  some  14  small  towns  and  villages  in  the  upper  reaches,  which 
must,  in  part  at  least,  find  its  way  \1ltimatel7  to  the  river. 
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yL  The  Lower  Greensand,  several  miles  to  the  south  of  Bedford,  would    App.  A,  No.  ■ 
produoe  a  water  of  great  purity,  but  the  ooet  of  suoh  a  scheme   Bedford  Wat 

would  be  very  great.  Supply ;  by 

Mr.  Hooper 

i5W-J.— The  heading  was  extended  446  feet.     Loan  for  £9,000  gj,^£5^ 
sanctioned  for  waterworks  purposes,   £3,600    of   which   is  now 
outstanding. 

1895. — Branch  heading,  463  feet  long,  driven. 

1899. — Portion  of  the  headings  deepened. 

1901. — Mr.  Deacon  called  in  to  advise.  He  reported  that  existing 
filters  were  insufficient,  and  under  his  advice  two  additional 
temporary  circular  filters  were  constructed.  He  proposed,  how- 
ever, that  Bedford  should  turn  to  an  entirely  new  source  for  water, 
viz.,  to  the  Greensand.  This  scheme  was  unanimously  adopted  by 
the  Town  Council,  and  an  Act  of  Parliament  was  obtained  in 
July,  1902,  authorising  the  borrowing  of  sums  not  exceeding 
£135,000  for  carrying  out  the  same.  (Bedford  Corporation  Water 
Act,  1902,  Section  46.) 

Soon  after  a  reaction  set  in.  An  important  section  of  the  Town 
Council  opposed  the  Greensand  scheme,  on  the  ground  of  its  cost, 
and  advocated  further  improvements  on  the  present  supply.  This 
section  has  been  reinforced  at  various  municipal  elections  stated 
to  have  been  fought  on  the  ^'  water  question,''*  and  the  opponents 
of  the  Greensand  are  now  in  a  considerable  majority  on  the  Town 
Council. 

1902. — In  December  Major  H.  Tulloch  was  called  in  to  report 
on  the  possibilities  of  the  present  source  of  supply  ;  and  in  June, 
1903,  he  submitted  a  printed  Report  advocating  the  continued  use 
of  the  existing  works,  with  various  additions  and  improvements. 

This  Report  was  adopted  by  the  Town  Council,  and  as  a  result 
application  is  now  made  to  the  Board  for  a  loan  of  £24,000  in 
respect  of  which  this  Inquiry  was  held. 

The  works  proposed  are  as  follows  :  — 

1.  Stoppage  of  waste. 

2.  Driving  a  further  heading. 

3.  Increasing  filtration— 

(a)  By  an  installation  of  eight  "  pressure  iilters.'* 

(6)  By  the  construction   of  two  circular  "  aerobic  "f 
filters. 

(c)  by  alterations  in  the  existing  filters  to  enable  them 
to  act "  aerobically." 


*  We  gathered  that  the  "  Greensand  **  and  *^  Rock  "  parties  are  strongly  opposed 
on  other  matters  beeidee  water. 

t  It  is  convenient  to  use  Major  Tullooh^s  term  "  aerobic  "  in  reference  to  these 
filters,  but  we  would  not  be  understood  to  be  denying  that  ordinary  sand  filters 
aet  aerobioally. 
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ipr.  A^o.4.  4.  Improvement  in  existing  reserroin  by  the  nae  of  floadng 

«»ltaii  wittr  arms,  &c. 

ftij>r^  •'>.  Parchasf;  of  the  right  to  quarry  on  land  beloogiiig  lo  Jir. 

Franklin  vhich  adjoins  the  headinga. 

«>.  Ikying  a  second  main  from  the  senrioe  iceerToir  to  the 

town. 

Th«-  ireneral  contention  of  the  Corporation  in  snppcvting  thia 
<<:hfrme  is  that  a  sufficient  snpply  will  be  obtained,  and  efficient 
Mtfe^Tiarrls  provided  for  the  purity  of  the  water,  at  a  cost  eon- 
sideniMy  less  than  the  Greensand  scheme.  These  points  were 
cont^Hted  by  the  oppr^sition,  represented  by  Mr.  Haliilej  on  behalf 
of  a  minority  of  members  of  the  Town  Council,  who  strongly 
obj«:ct  to  thf;  atiauilonnient  of  the  Greensand  scheme. 

The  Inquiry  laste^l  three  days  and  excited  considerable  local 
int^-rf^t.  On  February  17th,  18th,  and  23rd  we  visited  the  existing 
worlcH  and  the  lanci  in  their  neighbourhood,  including  Mr.  Frank- 
lin'fl  qnarrien.  Wo  also  visited  the  general  surrounding  country, 
inclndinKthe  villagcH  of  Clapliam  and  Milton  Ernest  on  the  east 
f/ank  of  the  rivc^r,  and  the  district  to  the  north  of  Kempston  on 
the  we8t  bank.  At  Kempnton  we  had  under  connderation  a 
proposal  to  su]>ply  the  Kempston  Urban  District  with  water  from 
a  well  in  the  Oolite. 


Scheme  of  Report. 

We  hav«*  diviilud  tliis  Kfport  into  pHrtt?  as  follows  : — 

Page 
I.  l'rew*nt  condition  of  the  water  undertaking     ...       39 

II.  Source  and  amount  of  the  present  supply,  and 

the  proposals  for  its  increase  40 

Summary  aH  to  water  available •      46 

III.  Waste,  and  proposals  for  its  prevention 47 

IV.  Quality  of  present  supply 47 

(1)  Opportunities    of    i>ollution    of    water 

reaching  the  heading  47 

(2)  Pollution  of  the  River  Ouse       50 

(3)  Present  system  of  filtration        ...         -..       51 

(4)  Chemical  and  bacteriological  evidence 

as  to  present  supply     51 

(5)  Contentions  as  to  quality  of  the  present 

supply    ...        ...         ...        •••        ...       53 
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AFP.  A,  Na 

BedfonrdWftt 

Mr.Hoopsr 
and  Dr. 
BnohMMB* 


PART  I. 

PRESENT  CONDITION  OF  UNDERTAKING. 

Works. 

The  Pumping  Station  is  situated  on  the  east  bank  of  the  River 
Ouse,  north-west  of  the  town,  and  contains  the  following  plant:— 


One  40  h.p.  Plunger  Pump,  19  strokes 
per  minute  at  30  gallons  per  stroke, 
equals  per  24  hours...  

One  50  h.p.  Plunger  Pump,  19  strokes 
minute  at  40  gallons  per  stroke,  per 

6Q  uaiB  ...  .••  •••  ••• 


820,800  gallons. 


994,400 


II 


Total  capacity 1,815,200 

Deduct  10  per  cent,  fur  slip...       181,520 


II 


II 


Total  effective  capacity 


1,633,680 


II 


The    pumps  are    driven   from   two    low-pressure    Lancashire 
boilers  at  45  lbs.  per  square  inch. 

The  reservoirs  and  filters  are  on  the  top  of  an  adjoining  hill,  the 
lift  from  the  receiving  well  to  the  settling  reservoir  is  164  feet. 

The  Rising  Mains  are  15  inches  and  12  inches  diameter  respec* 
tively. 
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rp.A^ai  Settling  Reservoir*  22i  feet  by  120  feet  by  8  feet,  e^ 
dfoni  ^J^  1,256,000  gallons ;  as  water,  however,  cannot  be  dvawn  off  wil 
P^J^  4  feet  of  the  bottom,  the  effective  quantity  is  only  6S8, 
iDf.  gallons. 

Filters. 

Two  Rectangular,  76  feet  by  43  feet,  equals  726  square  yards. 

One  „  79  feet  by  43  feet,     „     377         „ 

Two  Circular  (temporary)  72  feet, 

diameter,      „     906         „ 


Total        2,009  square  yards. 

Assuming  the  supply  to  be  1,000,000  gallons  per  day,  the  fili 
must  work  at  500  gallons  per  square  yard  or  4*48  inches  per  h< 
without  making  any  allowance  for  cleaning,  repairs,  Ac. 

Service  Reservoirs. — Two  60  feet  by  60  feet  by  16  feet  di 
equals  718,000  gallons.    The  working  depth  only  averages  13 
6  inches,  and  the  minimum  depth  for  supply  is  5  feet  6  ini 
The  available  8  feet  of  depth  represents  360,000  gallons,  wl 
is  practically  36  per  cent  of  one  day*s  supply. 

Supply. 

This  is  derived  mainly  from  the  headings  which  comprise 
length  of  main  heading  810  feet  long,  and  one  branch  heading  461' 
feet  long.    As  will  be  shown  in  Part  II.  below,  the  supply  has  on 
occasion  been  supplemented,  to  an  altogether  uncertain  extent^ 
by  water   taken    directly  from  the  Ouse,  while  there   is  also 
evidence  that  Ouse  water  leaks  into  the  pump  well. 

The  estimated  consumption  during  the  three  years  preceding 
1902  is  given  at  26  gallons  a  head.  This,  taken  on  the  present 
population  of  37,100,  is  approximately  1,000,000  gallons  a  day. 
Owing  to  the  use  of  Ouse  water  in  dry  seasons  there  has  been  no 
very  conspicuous  shortage  of  water  in  Bedford  in  recent  years^ 
although  in  dry  seasons  notices  have  been  issued  to  prevent  the 
use  of  water  on  gardens,  while  for  street  purposes  it  has  been  taken 
direct  from  the  river. 


PART  II. 

SOURCE  AND  AMOUNT  OF  PRESENT  SUPPLY,  AND  THE 

PROPOSALS  FOR  ITS  INCREASE. 

The  geological  map  in  Major  Tulloch's  Report  shows  the  course 
of  the  Ouse  for  over  20  miles  above  the  Pumping  Station.  A  copy 
of  this  map  is  here  inserted.    The  river  is  tortuous,  and  traverses 

*  Refbrred  to  at  Inquiry  and  in  Major  TuUoch*8  Report  as  the  **  ^itormft 
reservoir." 
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a  flat  plain  of  variable  Avidth,  liable  to  considerable  flooding.    As  app.  a,  no.  4, 

ifeated  above,  its  minimum  flow  at  the  waterworks  in  dry  weather  Bedford  Water 

18  given  at  40  million  gallons  a  day.    The  country  on  either  side  S&^fijjJ^J 

•of  the  river  plain  consists   generally  of    low,  flat-topped  hills  g>^£^^ 

which,  in  many  places,  have  a  sharp  slope  down  to  the  river  °<^'»*'"*"' 
plain. 

Throughout  this  course  the  river  flows  upon  the  Great  Oolite, 
which  is  usually  covered  by  alluvium.  The  Great  Oolite,  which 
in  the  neighbourhood  of  Bedford,  is  said  to  be  from  some  16  to  30 
feet  in  thickness,  underlies  the  whole  of  the  area  shown  in  the 
map,  at  about  the  river  level.  It  consists  of  limestone,  fissured 
and  jointed  at  frequent  intervals  ;  the  direction  of  the  main  joints 
being  (according  to  Professor  Dawkins)  from  N.N.W.  to  S.S.E., 
and  at  right  angles  thereto.  Here  and  there  it  contains  thin  bands 
of  clay,  which  sometimes  throws  out  springs.*  The  Great  Oolite 
rests  on  beds  which  are  practically  impervious  (**  estuarine  "  and 
lias  series). 

Above  the  river  plain  the  Great  Oolite  is  covered  successively  by 
**  Great  Oolite  Clay,"  usually  about  10  feet  thick,  and  by  Corn- 
brash  (thin  bands  of  limestone,  locally  called  ^'  Pendle,"  usually 
two  to  three  feet  thick  and  sometimes  absent).  Great  Oolite  Clay 
and  Combrash  appear  to  be  represented  together  in  the  red  colour 
(**  Combrash  ")  of  the  map. 

On  both  sides  of  the  Ouse  from  Sharnbrook  to  Bedford  (all  the 
eastern  half  of  the  map)  impervious  Oxford  clay  overlies  the 
Combrash. 

The  dip  of  the  strata  is  from  N.W.  to  S.E.,  but  is  comparatively 
slight.  Broadly  speaking,  the  Great  Oolite,  "Combrash,"  and 
Oxford  Clay  coma  to  the  surface  only  on  the  slopes  or  at  the  foot 
of  the  hills.  The  flat  tops  of  the  hills  are  mostly  covered  with  a 
cxmsiderable  thickness  (up  to  100  feet)  of  boulder  clay.  Here  and 
there  are  areas  of  gravel  at  a  considerable  height  above  the  river, 
nsnally  resting  on  clay  (Oxford  or  boulder  clay). 

The  main  heading  of  the  Bedford  Waterworks  is  270  yards 
long,  and  its  direction  is  from  west  to  east,  at  right  angles  to  the 
river.  The  Great  Oolite  is  here  some  16  to  18  feet.  According 
to  Major  Tulloch^s  data,  the  floor  of  the  heading  is  practically 
horizontal,  its  height  varies  from  9  to  16  feet,  and  its  width  is 
frooi  three  to  four  feet,  or  more  in  places.  At  the  ^western  end 
Q>iunp  well),  the  heading  goes  down  to  the  base  of  the  Great 
Oolite ;  at  the  eastern  end,  owing  to  the  dip,  the  heading  taps  only 
the  upper  eight  feet  of  the  Great  Oolite. 

The  branch  heading  to  the  south-east  passes  through  practically 
the  whole  thickness  of  the  Great  Oolite  for  some  130  yards.  At 
its  termination  there  is  a  slight  fault,  beyond  which  the  top  of  the 
Great  Oolite  is  very  little  above  the  floor  of  the  heading.  A  plan 
of  the  headings,  with  sections  showing  various  O.D.  levels,  is 
given  in  Major  Tulloch's  report. 


*  Cy,  Major  TaUoch*8  Report,  pa^re  5.    We  saw  a  good  spring  of  this  kind  by 
the  side  of  the  Onse  at  Milton  Ernest. 


p.A,yo.4.        The  quantity  of  water  obtained  fitMn  these 

Cofd  Water  past  is  unfortonatel^  a  matter  of  mere  oonjeetiirft.    Major  Tnllodi 

^Soiii       gives  the  following  table  in  his  report : — 

Dr. 


I 


1875 
1886 
J  898 
1900 
1903 


Yidd  in  Gallons 


1,H91,350  ... 

2,463;i60  ... 
•4,198,644  ] 
•6,330,724 
•6,702,990 

7,000,000 
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1870. 


ATemge 
'  of  12  month*' 

pompins- 


fi 


ertended  191  feei  in  1874. 
44«  leei  m  1884-^. 


to  KNitli-eMth  4eS  feet*  in 
1897  (bfaoch  Wnding). 
in  1899. 


•  Home  proportion  of  this  qnantitj  ie  riTer  wnter.   The  shore  ligiuw 
from  the  pomping  retnnui. 


It  is  ailmitted  that  since  the  hist  addition  to  the  headings 
(deepening  in  1899)  they  have  failed  to  yield  snfficient  water  in 
periods  of  drought,  and  that  the  deficit  has  been  made  up  by  the 
admission  of  river  water.  Mr.  Edwards  (foreman  at  the  water- 
works since  1875)  estimated  that  the  largest  quantity  of  river 
water  admitted  in  any  one  week  was  1^  million  gallons  (i>^  over 
200,000  gallons  per  day),  and  said  that  the  river  water  had  only 
been  admitted  for  a  few  weeks  in  any  year.  As,  however,  no 
proper  observations  or  reconls  have  been  made  or  kept  these  state- 
ments must  be  taken  with  due  caution.  Admission  of  Ouse  water 
was  facilitati^d  after  1901,  when  Mr.  Deacon  caused  an  8-inch  pipe 
to  be  laid  for  the  purpose  ;  but  in  previous  years  river  water  was 
admitte<l  to  the  pump  well,  wheneviT  required,  through  the 
t  J -inch  pipe  laid  for  the  condensers. 

It  was  stated  by  Mr.  Edwards,  however,  that  during  last  year 
(1903)  no  river  water  was  purposely  taken,*  and  that  throughout 
the  whole  of  that  year  the  headings  yielded  all  that  was  necessary 
(1,000,000  gallons  a  day).  We  have  no  reason  to  doubt  this  state- 
ment, which  was  not  contested  by  the  opposition.  But  it  only 
affords  an  indication  of  the  (quantity  obtained  from  the  headings 
in  an  exceptionally  wet  year,  and  even  in  this  case  some  allow- 
ance must  be  made  for  direct  leakage  of  river  water  into  the  pump 
well.  On  our  inspection  we  saw  a  considerable  quantity  of  river 
water  pouring  into  the  well  from  leaks  in  the  brick  wall.  We 
were  told  by  Mr.  Deacon  (for  the  opposition)  that  these  leaks  had 
been  considerably  greater  in  the  past  than  they  are  at  present. 


*  In  the  latter  part  of  1902  the  Town  Couuoil  ordered  that  no  river  water 
should  in  future  be  taken. 
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PKA^yg  1  Evidence  waa  given  by  Mr.  Land  (former  Borough  Surveyor), 
iford  Wftter  who  superintended  the  sinking  of  Franklin's  well  in  1901.  The 
^^^jj^  well  was  pumped  continuously  for  about  a  week  without  appreci- 
i©r^^         able  effect  upon  the  level.     The  pump,  however,  was  small,  and 

the  quantity  taken  was  not  more  than  70,000  to  80,000  gallons  a 

day. 

On  April  24th,  1903,  water  was  pumped  out  of  the  waterworks 
headings  in  order  that  they  might  be  inspected.  The  level  of  the 
water  in  the  pump  well  fell  some  four  feet.  Franklin's  well  was 
only  slightly  affected  by  this  proceeding,  the  fall  being  less  than 
six  inches.     (Major  TuUoch's  report,  p.  8.) 

In  support  of  the  view  that  the  water  in  Franklin's  well  is  not 
held  up  merely  by  local  disturbance  of  strata,*  but  is  part  of  a 
large  body  of  water  in  the  Oolite  at  this  level.  Major  TuUoch  gives 
observations  as  to  two  wells  to  the  south-east  and  east  of  Franklin's 
well,  Mr.  C.  Wells'  well,  and  the  Park  well.  In  each  instance  the 
rest  level  of  the  water  is  about  the  same  as  that  in  Franklin's  well. 
At  the  Park  well  the  Oolite  is  deeper  than  at  Franklin's  well,  and 
the  water  level  is  some  15  feet  above  the  top  of  the  rock. 

Mr.  C.  Wells  gave  evidence  as  to  the  first  of  these  wells.  It 
yields  sufficient  water  for  the  requirements  of  his  brewery — 
14,030  to  18,000  gallons  a  day — but  has  never  been  subjected  to 
continuous  test  pumping.  The  well  in  the  Park  was  intended  to 
supply  an  artificial  lake,  but  it  has  not  been  necessary  to  draw 
on  it. 

As  further  evidence  of  the  additional  supply  likely  to  be 
obtained  by  extending  the  headings  in  an  easterly  direction. 
Major  Tiilloeh  points  out  that  the  greater  part  of  the  water 
obtained  from  the  existing  main  heading  comes  in  at  the  eastern 
end.  He  considers  that  at  this  end  the  heading  taps  a  considerable 
volume  of  underground  water  flowing  from  north-west  to  south- 
east. 

In  connection  with  the  question  of  pollution  (Part  IV.  below), 
the  Opposition  laid  great  stress  on  the  circumstance  that  when  the 
heading  was  extended  in  1884-5  the  wells  into  the  Great  Oolite  at 
Clapham  (J-1  mile  to  the  north)  were  affected,  and  in  some  cases 
had  to  be  deepened.  Evidence  to  this  effect  was  given  by  Mr. 
Fitzpatrick,  (chairman  of  the  Clapham  Parish  Council,  and  we 
()bt4iln(»(I  confirmation  of  it  on  our  visit  to  Clapham.  This  circum- 
Ht4in(H^  Umdn  to  confirm  the  view  that  the  bulk  of  the  water 
obt4iliiP(l  from  the  main  heading  is  drawn  from  the  north  and 
iiorth-woflt. 

The  opponents  of  the  scheme  argued  that  the  river  had  little 
or  no  influence  on  the  water  in  the  Great  Oolite,  that  this  formation 
obtiiiuH  its  water  almost  entirely  from  direct  rainfall  on  the  limited 
area  whore  its  surface  is  exposed,  or  from  drainage  flowing  from 
tlu^  impervious  strata  above,  and  that  consequently  no  practicable 
extonHi*)n  of  headings  would  be  likely  to  yield  sufficient  water  in 
time  of  drought.  This  thesis  was  maintained  both  by  Professor 
Boyd  Dawkins  and  by  Mr.  Deacon. 

*  We  HAW  ovidonoo  uf  ttmall  local  disturbances  in  the  Great  Oolite  in  two  or 
three  places ;  notably  at  a  gravel  pit  west  of  Clapham. 


Bnohuiaii. 


Professor  Dawkins  pointed  to  a  large  area,  coloured  "Great    Ai». a. no. 
Oolite  **  on  the  one-inch  geological  map,  north  of  Shambrook,   Bedibrd  Wat 
which  he  thought  was  the  main  source  of  the  water  in  the  Great  fg^^JjfJJJ 
Oolite  near  Be&ord.    He  did  not  dispute  that  much  of  this  yellow   wad  Dr. 
area  is  sealed  by  boulder  clay  and  drift  just  as  is  the  case  in  the 
area  shown  on  Major  Tulloch's  geological  map,  but  he  stated  that 
a  great  deal  of  the  water  falling  on  this  drift  would  ultimately 
reach  the  Oolite.    River  water  might  enter  at  certain  places.    But 
geologists  now  attach  increased  importance  to  the  comparative 
imperviousness  of  the  silt  of  a  river  bed,  and  he  was  inclined  to 
think  that  the  water  of  the  Ouse,  even  in  the  higher  reaches,  had 
little  to  do  with  the  water  in  the  Great  Oolite  near  the  waterworks. 
He  was  &miliar  with  the  Great  Oolite  in  parts  of  Northampton- 
shire, but  had  not  made  any  detailed  study  of  the  local  conditions 
near  Bedford ;  he  had  given  a  day  to  investigating  the  locality  at 
the  request  of  the  Opposition. 

Mr.  G.  F.  Deacon,  M.I.C.E.,  went  further  than  Professor 
Dawkins  on  this  geological  question,  and  while  admitting  that 
spring  water  might  come  up  from  the  Great  Oolite  into  the  bottom 
of  the  Ouse,  said  that  the  river  deposit  would  prevent  a  reverse 
current  from  Ouse  to  Ooolite.  He  was  aware,  however,  that  such 
a  reverse  action  had  been  shown  in  the  case  of  the  chalk  in  the 
Lower  Thames. 

Two  analyses  of  Ouse  water  near  the  pumping  station  were 
supplied  at  the  Inquiry,  (a)  by  Sir  William  Crookes,  of  a  sample 
taken  on  February  4th,  1904,  when  the  river  was  in  flood,  and  (6) 
by  Dr.  Stevenson,  of  a  sample  sent  to  him  by  the  Kempston  Urban 
District  Council  in  November,  1902. 

Per  100,000  (a)  gave  26-14  and  {b)  37-6  parts  of  total  solids, 
whereas  a  sample  of  water  from  the  headings  taken  for  Sir 
William  Crookes  at  the  same  time  as  (a)  showed  as  much  as  55*14 
parts  of  total  solids  per  100,000,  and  a  number  of  other  analyses 
shows  that  the  usual  proportion  of  total  solids  in  water  as  delivered 
in  Bedford  is  somewhere  between  41  and  50  per  100,000. 
Similarly,  the  hardness  of  Bedford  water  is  considerably  greater 
than  that  of  either  of  the  two  samples  of  Ouse  water  (cf.  analyses 
appended  below).  These  data,  so  far  as  they  go,  tend  to  show  that 
the  water  obtained  from  the  headings  differs  materially  from  the 
river  water  near  the  pumping  station.  Dr.  Stevenson  in  reply  to 
us  said  that  he  thought  the  difference  in  total  solids  and  hardness 
too  great  to  be  accounted  for  by  a  supposition  that  the  Oolite  water 
was  mainly  Ouse  water  which  had  traversed  several  miles  of 
fissures. 

In  connection  wilh  the  question  of  local  pollution  (Part  IV. 
below),  Mr.  Deacon  exhibited  a  large  chart  showing  the  level  of 
water  in  the  pump  well  day  by  day  from  April  to  July,  1903,  and 
also  the  daily  amount  pumped  and  the  daily  rainfall.  Unfortu- 
nately the  daily  level  of  the  Ouse  had  not  been  recorded.  This 
chart  indicated  that  (the  amount  of  water  pumped  daily  being 
fairly  constant  throughout  the  period)  any  marked  rainfall  was 
followed  by  a  rise  in  the  level  of  the  water  in  the  headings  in  the 
course  of  a  few  (three  to  five)  days,  while  the  level  dropped  again 
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K  A,  Na  4.  comparatively  rapidly  with  dry  weather.    This  Beems  to  110  more 

ford  Water  likely  to  correspond  with  flactnations  in  the  level  of  the  riyet 

Sodper  ^^^^  ^i^h  variations  in  the  level  of  nndergronnd  water  caased 

i^  merely  by  percolation  independent  of  the  Onse. 


Summary  as  to  Water  available  by  the  Proposed 

Extension  of  Headings. 

It  seems  certain  that  the  greater  part  of  the  water  now  pumped 
enters  the  main  heading  at  its  eastern  end,  and  the  &ct8  as  to 
Franklin^s  well  show  that  an  additional  supply  may  reasonably 
be  anticipated  if  this  heading  is  extended  in  a  north-easterly 
direction,  as  proposed,  as  far  as  that  well. 

How  far  the  proposed  extension  would  supply  sufficient  addi- 
tional water  in  dry  seasons  depends  largely  on  the  question 
whether  the  Oolite  is  fed  to  a  considerable  extent  by  river  water 
in  the  upper  reaches  to  the  north  and  north-west.  The  data 
supplied,  taken  as  a  whole,  suggest  that  this  is  probable,  but  they 
are  very  incomplete.  The  evidence  is  especially  faulty  as  regards 
comparative  water  levels.  We  could  obtain  no  information  as 
to  fluctuations  in  level  of  the  water  in  Franklin's  well,  or  in 
the  wells  in  Bedford  or  elsewhere,  in  relation  to  the  level  of  the 
Ouse.* 

A  series  of  observations  of  this  kind,  made  under  geological 
advice,  and  extended  over  a  considerable  period,  would  have  been 
moat  valuable.  In  the  absence  of  such  data,  we  think  it  necessary 
that  the  proposal  for  increasing  the  supply  Bhould  be  received 
with  caution.  It  is  safest  to  regard  it  as  liable  to  fail  in  dry 
seasons  to  provide  suflBcient  water,  with  the  result  that  the  supply 
may  have  either  to  be  supplemented  in  the  future,  as  in  the  past, 
by  direct  admission  of  Ouse  water  to  the  pump  well,  or  else  further 
headings,  possibly  away  from  the  existing  works  altogether,  would 
have  to  be  constructed. 

As  regards  abstraction  of  Ouse  water,  Mr.  Halliley,  for  the 
Opposition,  stated  that  certain  millowners  had  objected  to  the 
Corporation  taking  water  from  the  Ouse,  and  had  threatened  to 
apply  for  an  injunction.  The  Town  Clerk  undertook  to  inquire 
into  the  matter,  and  has  since  written  to  inform  us  that  only  two 
small  mills  could  claim  to  be  in  any  way  affected. 


*  The  only  observation  on  this  point  was  a  statement  by  Mr.  C.  Wells  that  on 
one  occasion  the  water  in  his  well  had  dropped  several  feet  at  a  time  when  the 
Case  had  been  in  flood  and  was  rapidly  falling.  Major  Tulloch  shows  that  the 
Park  well  was  afiFected  by  a  rise  in  the  river  in  May,  1908. 
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PART  III. 

WASTE— PAST,    PRESENT— AND    SAVING     TO     BE 

EFFECTED. 

Major  TuUoch,  on  page  26  of  his  Report,  states  his  opinion  that 
200,000  gallons  per  day,  or  even  300,000  or  400,000  gallons,  can 
be  saved  by  a  proper  prevention  of  waste.  The  Borough 
Surveyor,  who  probably  knows  the  local  conditions  more  inti- 
mately, states  that  70,000  to  100,000  is  the  maximam  that  could 
be  saved,  as  effective  measnrSs  daring  the  last  18  months  have 
already  saved  96,000  gallons  per  day. 

We  are  therefore  of  opinion  that  some  70,000  gallons  per  day 
is  all  that  can  be  regarded  as  likely  to  be  saved,  and  would 
recommend  that  the  B<^rd  sanction  a  loan  for  this  purpose. 

Major  Tulloch  simply  includes  £1,000  for  this  item,  but  we 
consider  that  some  details  of  the  proposed  expenditure  nhould  first 
be  submitted  to  the  Board. 


APP.  A,  Mo.  4. 

Bedford  Watei 
Supply;  by 
Mr.Booper 
and  Dr. 
BnchMiMi. 


PART  IV. 


QUALITY  OF  THE  PRESENT  SUPPLY. 


(1.)  Opportunities  of  Pollution  op  Water  reaching 

THE  Headings. 

Evidence  as  to  risk  of  pollution  of  the  watei  in  the  headings  was 
given  by  Mr.  Deacon,  Professor  Boyd  Dawkins,  and  others,  and  in 
course  of  our  inspection  we  looked  at  the  various  places  indicated 
by  these  witnesses. 

In  the  neighbourhood  of  the  waterworks  the  Oreat  Oolite  was 
stated  to  be  liable  to  dangerous  contamination  (a)  along  the  edge 
of  the  river,  and  (b)  in  certain  lands  excavated  for  brick  making, 
(c)  at  the  village  of  Clapham. 

(a)  Edge  of  River. — The  risk  in  the  first  case  seems  relatively 
small.  Almost  immediately  above  the  river  level  the  Great  Oolite 
is  covered  by  Great  Oolite  clay,  and  a  little  higher  up  the  slope 
Oxford  clay  is  also  reached.  The  area  in  which,  according  to  the 
geological  map,  the  Great  Oolite  comes  to  the  surface  is  restricted 
to  a  narrow  strip  bordering  the  river  bank,  from  a  point  about  a 
quarter  of  a  mile  above  the  pumping  station  to  about  one  mile 
below  it.  The  greater  part  of  this  strip  is  to  the  south  and  west 
of  the  headings,  t.^.,  opposite  to  that  from  which  the  headings 
appear  principally  to  draw.  The  strip  in  question  is  covered  by 
Bur&ce  soil,  no  doubt  consisting  partly  of  river  deposit  and  partly 
of  clay  washed  from  the  banks  above.  We  saw  no  evidence  of 
bare  rock  along  this  strip,  and  it  should  be  noted  that  it  is  covered 
to  a  large  extent  by  good-sized  trees  and  by  undergrowth.  Various 
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App.  A,  No.  4  small  ditches  discharge  into  the  river  across  the  strip.  At  the 
Bedford  Water  date  of  our  visit  the  water  in  these  ditches  seemed  to  be  running 
i&^odpw  straight  into  the  river  without  soaking  into  the  soil ;  it  is  quite 
»wi  ijf;^^  likely,  however,  that  after  drought,  when  the  sur&ce  soil  over  the 
""  — —  Oolite  is  cracked,  a  portion  of  the  drainage  from  the  upper  landi 
would  soak  through  to  the  Great  Oolite  instead  of  reaching  the 
river. 

The  drainage  in  question  is  mainly  derived  from  agricultural 
land,  and  to  some  extent  from  the  quarries  referred  to  below.  Ab 
regards  the  dwellings  on  the  Clapham  Road  (roughly  parallel  to 
the  river  on  a  higher  level),  there  ars  eight  cottages  by  the  side  of 
this  road  on  the  north  of  the  headings  (all  in  the  Bedford  Rural 
District).  These  cottages  have  pail  privies  or  pit  privies ;  some 
have  cesspools,  while  in  others  slop  water  is  thrown  on  to  garden 
ground  or  reaches  the  road  ditch.  Some  of  the  slop  water,  and 
also  cesspool  overflows,  is  thus  carried  down  to  the  river,  croasinff 
the  narrow  strip  of  "  Oolite "  above  mentioned.  For  about  600 
yards  to  the  south  of  the  headings  there  are  about  a  dozen  dwell- 
ings on  either  side  of  Clapham  Road.  These  dwellings  are  in  the 
borough,  and  with  one  exception  are  now  being  connected  to  a 
sewer.  At  present  they  have  pail  closets  and  cemented  cesspools, 
which  are  emptied  at  frequent  intervals  by  the  Corporation 
officials.  One  of  these  dwellings  is  the  Harpur  Grammar  School 
Sanatorium,  which  is  used  for  isolation  of  cases  of  infectious 
disease.  It  is  a  temporary  structure  with  two  ward  blocks,  and 
we  were  informed  that  as  many  as  16  patients  could  be  accommo* 
dated  there.  In  this  case  the  cesspool  is  cemented  and  said  to  be 
emptied  three  times  a  week  by  the  Corporation  ofiflcials.  The 
cesspool  has  an  overflow  to  a  neighbouring  ditch  leading  to  the 
river  at  a  point  about  100  yards  below  the  pumping  station.  This 
ditch  also  receives  a  three-inch  iron  drain  from  the  house  of  the 
foreman  at  the  pumping  station  and  the  overflow  from  a  cesspool 
at  the  "  Angler's  Rest "  in  the  Clapham  Road.  It  is  not  proposed 
at  present  to  carry  the  Clapham  Road  sewer  as  far  as  the  "  Angler^s 
Rest." 

All  these  dwellings  in  the  Clapham  Road  stand  well  above  the 
river  level  (30-40  feet),  and  they  are  separated  from  the  Great 
Oolite  by  a  considerable  thickness  of  clay.  The  Clapham  Road 
sewer  now  being  laid  is  of  cast  iron  at  considerable  depth  below 
the  roadway.  The  Ordnance  level  of  the  invert  at  the  end 
by  the  Sanatorium  is  124:'65,  and  at  the  junction  with  the  existing 
sewer  in  Shakespeare  Road  122*09.  The  top  of  the  Great  Oolite 
at  the  pumping  station  is  about  94  -f  O.D.  The  Surveyor  stated 
that  the  trench  for  this  sewer  is  in  clay  to  the  bottom,  and  that 
he  believed  that  this  clay  was  entirely  above  the  "  Cornbrash " 
and  Great  Oolite  clay. 

(b)  TliP  excavated  lands  in  question  are  (1)  those  in  Franklin*s 
field,  which  begin  a  few  yards  north  of  the  main  heading,  and  (2) 
those  in  the  Fairfield  brick  and  tile  works,  about  600  yarcis  to  the 
south. 

Tn  Franklin's  field  (about  15  acres)  a  large  part  of  the  upper 
strata  has  been  removed  for  brick  making,  and  in  places  the  land 
has  been  excavated  through  Cornbrash  and  Great  Oolite  clay  down 
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to  the  Great  Oolite.  The  latter  has  been  got  out  mainly  in  order  app.a.no.4. 
to  obtain  lime.  As  a  resnlt  there  are  severa]  areas  in  this  field  in  Bedford  Water 
which  the  great  Oolite  is  freely  exposed.  Mr?!Soop5r 

At  the  foot  of  these  excavations,  at  the  dates  of  onr  visits,  there  Buohanao. 
were  pools  of  water,  the  level  of  which  no  doubt  corresponded 
with  the  level  of  the  water  in  the  headings.  We  had  evidence  of 
the  free  communication  between  these  pools  and  the  headings  on 
the  afternoon  of  February  18th.  There  had  been  a  sharp  frost 
the  nig^t  before,  and  ice  had  formed  in  the  pools.  The  day's 
pumping  had  reduced  the  level,  as  indicated  by  the  position  of 
the  ice,  in  one  instance  (pool  nearest  the  heading)  as  much  as  18 
ioches  ;  in  two  other  pools,  farther  away,  the  fall  had  been  about 
three  and  eight  Inches  respectively. 

The  dangers  of  these  areas  of  exposed  Oolite  is  obviously  great. 
Some  40  men  are  employed  in  brickmaking,  &c.,  in  Franklin's 
field  in  busy  times.  A  single  pail  privy  is  provided  for  them 
down  by  the  river,  but  it  is  certain  that  there  is  considerable  risk 
of  direct  excremental  pollution  in  the  hollows  where  the  Oolite 
is  exposed  ;  moreover,  washings  from  the  surface  of  various  parts 
of  this  field  are  sure  to  find  their  way  to  the  Oolite,  and  so  to  the 
headings. 

In  the  Fairfield  brickworks  the  excavations  show  nothing  but 
clay,  and  it  is  probable  that  they  have  not  got  as  low  as  the  Corn- 
brash.  Water  is  held  up  by  the  clay  in  the  excavated  area,  and  a 
drain  has  lately  been  made  to  carry  this  water  to  the  river 
some  distance  below  the  pumping  station.  At  the  present  time, 
therefore,  there  seems  no  evidence  that  the  Fairfield  brickworks 
occasion  risk  to  the  water  supply. 

So  &r  as  we  could  ascertain,  there  is  no  proposal  to  use  other 
fields  on  either  side  of  the  river  for  brickmaking. 

(e)  It  was  stated  by  Mr.  O.  F.  Deacon,  Professor  Boyd  Dawkins, 
and  Dr.  T.  Stevenson,  that  there  is  risk  of  contamination  of  the 
water  drawn  into  the  headings  by  reason  of  pollutions  of  the 
Great  Oolite  in  the  village  of  Clapham  (population  about  700) 
from  three  quarters  to  one  mile  to  the  north.  At  Clapham  the 
Chreat  Oolite  is  covered  by  alluvium.  The  wells  go  down  to  the 
Oolite,  and,  as  stated  in  Part  II.,  they  have  been  affected  by  exten- 
sions of  the  headings.  There  are  numerous  uncemented  cesspools 
in  Clapham,  and  it  was  stated  that  these  also  go  down  through  the 
alluvium  into  the  Oolite.  Our  local  inquiries,  however,  indicated 
that  tliis  is  probably  not  often  the  case.  The  contents  of  Clapham 
ceMpools  do  not  appear  to  soak  away  very  readily  ;  they  are  said 
frequently  to  give  trouble  by  overflowing.  Nevertheless,  theic 
is  considerable  probability  that  the  contents  of  these  cesspools 
may  soak  through  into  the  Oolite  and  so  mingle  with  water  which 
is  being  drawn  towards  the  headings. 

No  suggestion  was  made  at  the  Inquiry  of  risk  of  pollution  of 
the  Oolite  further  to  the  north  than  Clapham.  We  visited  the 
next  village,  however,  Milton  Ernest,  about  three  miles  north  of 
the  waterworks.  This  village  differs  altogether  from  Clapham  in 
thai  there  is  no  alluvial  covering  of  the  Great  Oolite  by  the  side  of 

lf0$4  D 
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LPP.AjNo.4.  the  river,  and  the  Tillage  is  trayeraed  by  watercourses  fed  by 
edfofd  Water  Springs  issulng  from  the  Oolite.  The  slop  water  from  most  of  the 
^H'^a^      dwellings  drains  directly  into  these  watercourses. 

DdDr. 

UL 

2.  Pollution  of  thb  Oijsb. 

The  present  proposal  does  not  contemplate  that  Ouse  water  will 
be  taken  direct,  and  we  did  not  therefore  investigate  in  any  detail 
the  sources  of  contamination  of  the  Ouse  above  the  pumping 
station.  The  river,  which  is  frequently  in  flood,  receives  in  its 
windings  the  drainage  of  large  areas  of  agricultural  land.  The 
following  data  were  given  for  the  Corporation  as  to  villages  by  the 
side  of  the  Ouse  for  22  miles  above  the  pumping  station  : — 


Village. 


Distant  by  River. 


Approximate 
popnlntion. 


Clapliam ... 

.•  > 

.. 

...        ... 

MUee. 
1 

760 

Steyington 

... 

... 

...        ... 

4 

400 

Payenham 

.  1 . 

... 

...        ... 

6 

500 

Milton  Emeet 

... 

... 

...                      . a • 

8 

750 

Bletsor    ... 

... 

... 

...                      ... 

Hi 

300 

Sharnbrook 

... 

... 

...                      ... 

13 

500 

Felmersham 

... 

•  .• 

...                      ... 

lU 

800 

Odell 

... 

... 

...                       ... 

16 

250 

Harrold  ... 

... 

... 

...                      ..1 

17 

760 

Chellington 

... 

... 

...                      ... 

17 

300 

Turyey    ... 

... 

... 

...                      ... 

20^ 

600 

Cold  Brayfield 

... 

•*. 

...                      ... 

nearly  22 
Total  population  (22  m 

260 

dies)    5,600 

All  these  villages  except  the  last  are  in  Bedford  Rural 
District.  We  have  referred  above  to  the  drainage  of  the  two 
villages  visited — Milton  Ernest  and  Clapham.  It  was  pointed  out 
by  the  Opposition  that  the  total  population  on  the  watershed  aren 
of  the  Ouse  above  Bedford,  and  within  20  miles  by  direct  measure- 
me7it  from  the  town  was  considerable.  On  this  reckoning  some 
57  parishes  in  Buckinghamshire  (including  Olney,  population 
2,684,  and  Fenny  Stratford,  population  3,571)  and  11  parishes  in 
Northamptonshire  would  be  included,  and  it  was  stated  that  the 
total  population  on  the  watershed  within  20  miles  was  52,000,  on 
an  area  of  480  square  miles. 
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3.  Pbbsbnt  Ststbm  of  Filtbatioh. 

The  dimenBions  of  the  three  rectangular  sand  filters  and  of  the 
two  **  temporary  "  filters  have  been  given  on  page  40.  The  down- 
ward rate  of  percolation,  if  all  the  filters  were  in  use  and  working 
nnif ormly,  comes  out  at  4*48  inches  per  hour  (or  500  gallons  per 
square  yard)  on  a  supply  of  1,000,000  gallons  a  day.  But  it  is 
admitted  that  the  effective  area  of  filtration  is  much  reduced  by 
the  position  of  the  inlet  and  outlet  pipes  of  the  filters,  and  by 
other  structural  defects  which  Major  Tulloch  deals  wikh  in  detail 
in  his  report.  The  foreman  at  the  filter  works  informed  us  that 
the  sur&u>e  of  the  filters  generally  has  to  be  renewed  in  from  eight 
to  thirteen  weeks. 
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4.  Chemical  and  Bactbriologtgal  Evidence  as  to 

Present  Supply. 

A  series  of  chemical  analyses  by  the  Borough  Analyst,  Mr. 
J.  R.  Colwell,  was  produced  by  the  Corporation.  These  relate  to 
12  samples  of  water  taken  in  the  town  ;  14  of  water  as  it  leaves 
the  filter  beds  or  from  the  service  reservoir ;  and  five  of  unfiltered 
water.  These  samples  were  taken  at  different  dates  between  May, 
1902,  and  November,  1903.  A  summary  of  these  analyses  will  be 
found  below  (Addendum  1.)  The  26  samples  of  town  water  and 
filtered  water  show  the  following  range : — 


Parts 

per 

100,000. 

Maximnm. 

Minimum. 

• 

Cliloriii6  .••        ...        .••        ... 

3-0 

2-8 

Nitrogen  m  nitrates    

0-056 

0-006 

Albuminoid  ammonia 

0-015 

0-007 

Ozygen  absorbed  in  one  hour 

0-8S0 

0-209 

Total  solids       

56-1 

410 

Total  hardness 

38-0 

29-0 

The  worst  of  the  above  samples  (as  regards  oxygen  absorbed 
and  total  solids)  was  taken  from  the  outlet  of  the  filter  beds  on 
24ih  March,  19(»3.  There  had  been  heavy  rainfall  on  the  previous 
day. 


'^^^       Of  the  fire  nnfilterad 
Mi  Waftw  well  or  from  the  apttling 


wmpkM,  ihmb 


takeia  from  the  pump 


p 

Bvti  per  lOQ^OOa 

PnapwdL 

4 

1 

PnapwelL 

Settling 
roseifiMT. 

Chlonnc     •••        ...        .— 

1 

June  19tfa,  1902. 
M3 

13A  Xaj,  1903. 
2^ 

IStii  Kaj,  1903. 
2^ 

Nitrogen  as  nitntet 

<H)127 

0<»2 

0-035 

0O13 

0H>14 

0-013 

Oxygen  absorbed  1  hoar... 

a'2e9 

0-338 

0-354 

Total  solids          

49^ 

58-0 

61-8 

Total  hardness     4(H) 

32-5 

33-5 

Other  two  samples  were  taken  on  May  13th,  1903,  from  the 
main  and  branch  headings  respectively.  The  branch  heading 
sample  showed  larger  amounts  of  total  solids  and  of  chlorine,  and 
less  oxygen  absorbed  and  albuminoid  ammonia.  No  samples  of 
Onse  water  had  been  examined  by  Mr.  Colwell.  Sir  W.  Crookes 
supplied  a  report  (Addendum  II.)  of  analyses  of  five  samples 
collected  on  4th  February,  1904,  one  of  which  was  Ouse  water, 
and  Dr.  Stevenson  supplied  an  analysis  of  Ouse  water  taken  in 
1902  below  the  waterworks  (Addendum  III.)  No  systematic 
analyses  of  Bedford  water  appear  to  have  been  made  before  1902, 
and  the  Town  Clerk  informs  us  that  he  is  unable  to  find  records 
of  past  analyses  save  on  one  occasion,  in  April,  1898. 

A  series  of  bacterial  analyses  made  for  the  Corporation  by  Dr. 
G.  L.  Eastes  (or  by  Mr.  Jolliman,  at  his  laboratory)  was  also  put  in, 
and  Dr.  Eastes  gave  evidence  with  regard  to  them.  These  were 
Hami)le8  taken  for  Dr.  Eastes  by  an  assistant  on  various  dates 
])otween  July,  1902,  and  November,  1903.  The  samples  taken 
w<^r(5  ()()  cc.  in  most  instances.  They  were  tested  for  total  number 
of  biictoria  and  for  presence  of  B.  coli  (Fakes'  method).  In  June, 
]\)i)\\,  ccTtain  duplicate  samples  were  sent  by  the  Corporation  to 
l*rof<^HHor  l)(iwar  and  to  Dr.  J.  Thresh.  A  summary  of  these 
variouH  analys<m  will  be  found  below.* 

On  two  occasions  in  May,  1903,  after  a  period  of  heavy  rain, 
saTni)le»  wero  taken  from  different  points  in  the  headings.  1^. 
coli  waH  found  by  Dr.  Eastes  in  5  cc.  of  water  from  the  main 
hoadiiiH:  on  May  8th,  and  in  1  cc,  of  water  from  the  pump  well  on 
May  llith.  It  uppcurs  to  us,  however,  that  the  observations  made 
aro  loo  f«w,  and   the   particulars  which  we  obtained  as  to  the 


*  Not  here  reprodnoed. 
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collection  of  these  samples  are  too  vagae,  to  enable  any  valid    app.  a.  Na 
conclusion  to  be  drawn  from  the  results.  Bedford  wa 

SniDPly ;  by 

At  different  dates  five  samples  of  unfiltered  water  from  the  JJS  Dr?**' 
settling  reservoir  was  tested  by  Dr.  Eastes ;   \i.  coll  was  found  in  Bachanao. 
1  cc.  on  May  13th,  and  in  10  cc.  on  May  30th,  1903.    In  the 
remaining  instances  B.  coli  was  absent  from  40  or  from  60  cc. 

A  total  of  29  samples  of  filtered  water,  taken  from  the  service 
reservoir,  filter  beds,  and  taps  in  the  town,  were  examined 
by  Dr.  Eastes,  during  the  period  mentioned.  With  three  excep- 
tions B.  coli  was  reported  absent  from,  or  not  present  in  less 
than,  45  or  60  cc.  The  exceptions  were  14th  November,  1902, 
when  a  sample  of  town  water  contained  B.  coli  in  5  cc,  the  total 
number  of  bacteria  being  only  94  per  cc. ;  22nd  May,  1903,  a 
sample  from  the  outlet  of  the  filter  beds,  B.  coli  in  not  less  than 
15  cc.,  total  bacteria  362  ;  and  30th  May,  1903,  a  sample  from  the 
service  reservoir,  B.  coli  in  not  less  than  20  cc,  total  bacteria  28. 

Dr.  Eastes  supplies  one  analysis  of  Ouse  water,  by  the  pumping 
station  (December  1st,  1902).  This  contained  B.  coli  in  1  cc.  and 
800  bacteria  per  cc. 

Sir  William  Crookes  furnished  an  analysis  of  Ouse  water  (in 
flood)  taken  on  February  4th,  1904  (Addendum  II.) — B.  coli 
present  in  30  cc,  total  bacteria  9,160  per  cc  On  the  same  day  no 
B.  coli  was  found  in  samples  from  the  heading,  service  reservoir, 
or  town  main.  These  samples  showed  558,  35,  and  36  total 
bacteria  per  cc.  respectively. 

5.  Contentions  as  to  Quality  op  the  Present  Supply. 

Upon  the  various  data  referred  to  above,  the  Corporation  con- 
tended, with  the  support  of  Major  Tulloch,  Sir  William  Crookes, 
Professor  Dowar,  and  Dr.  Eastes,  that  the  present  source  of  supply 
is  one  which  in  general  has  been  satisfactory,  and  that  if  measures 
are  taken  to  exclude  surface  water  in  Franklin^s  field  {see  their 
proposal  below)  and  a  thorough  system  of  filtration  is  adopted,  the 
quality  of  the  water  supplied  to  Bedford  will  be  above  suspicion. 
Sir  William  Crookes  and  Professor  Dewar  in  support  of  this  thesis 
pointed  out  that  the  water  is  initially  much  purer  than  Thames 
water  before  filtration  by  the  London  Compauies.    Much  stress 
was  laid  by  Mr.  Stimson,  for  the  Corporation,  on  the  fact  that 
Bedford  had  not  only  escaped  epidemics  of  enteric  fever,  but  that 
the  enteric  fever  mortality  has  been   low  for  many    years  as 
compared  with  other  towns  in  England  and  Wales.     Evidence  to 
this  effect  was  given  by  Dr.  Prior,  Medical  OflBcer  of  Health  of 
Bedford,  who  put  in  a  return  of  cases  of  enteric  fever  notified  in 
the  Borough  from  1890-1903.    The  largest  number  of  cases  in  any 
one  year  was  11  in  1901.     Stress  was  also  laid  upon  the  lowness 
of  the  general  death-rate  in  Bedford,  but  it  has  to  be  remembered 
that  Bedford  not  only  contains  an  exceptionally  large  population 
of  school  age,  but  also  an  exceptional  number  of  families  who 
merely  reside  in  the  town  for  a  few  years,  whilst  their  children 
are  being  educated. 
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».  A^a  4.       vfiiQ  opponents  of  the  scheme  deprecated  reliance  on  any  system 

ford  Water  of  filtration,  however  excellent — ^Dr.  Elein  instancing  the  cir- 

Socnw  cnmstances  of  Altona  in  1894,  and  pointing  out  varioos  ways  in 

g^  which  filtration  might  &il  to  exclude  pathogenic  organisms. 

They  insisted  that  owing  to  the  fissured  nature  of  the  Oolite 
contamination  might  be  drawn  from  very  long  distances — ^this 
point  was  strongly  insisted  upon  by  Professor  Dawkins.  Dr. 
Klein  was  of  opinion  that  the  presence  of  B.  coll  in  certain  of  the 
samples  examined  by  Dr.  Bastes  (assuming  these  bacteria  to  have 
been  typical  B.  coli  communis)  was  a  certain  sign  that  pollution 
with  animal  excremental  matter  had  occurred,  and  he  combated 
some  statements  by  Sir  William  Crookes  that  this  organism  is 
practically  ubiquitous,  and  especially  Sir  William  Crookes*  asser- 
tion that  it  was  present  in  saliva.  Mr.  Deacon  urged  that  there 
might  be  less  risk  in  drinking  filtered  Ouse  water  than  filtered 
Oolite  water,  for  the  reason  that  the  B.  typhosus  would  (he 
assumed)  be  more  likely  to  multiply  in  Oolite  water  than  in  river 
water,  and  the  filtration  in  the  case  of  the  river  water  would  be 
more  efficient,  as  a  scum  would  be  more  rapidly  formed.  The 
opposition  also  contended  that  the  comparative  inmiunity  of 
Bedford  from  enteric  fever  in  the  past  is  no  evidence  that  Uiere 
is  not  a  substantial  risk  from  the  present  supply.  All  their  expert 
witnesses  were  of  opinion  that  a  supply  of  deep  well  wator  from 
the  Greensand  would  afford  much  greater  safety  than  any  filtered 
water  from  the  present  source. 

Oddly  enough,  no  objection  to  the  Oolite  water  on  the  ground 
of  its  great  hardness  was  made  by  the  opposition.  Dr.  Stevenson, 
in  reply  to  us,  said  that  the  Greensand  water  was  softer  (23  per 
100,000  as  against  33  to  40  in  the  present  supply)  and  stated  some 
economical  advantages  of  softer  water.  He  did  not  think  there 
was  any  strong  objection  to  the  hardness  of  the  Oolite  water  from 
the  health  point  of  view. 


PART  V. 

PROPOSALS  FOR  IMPROVING  THE  QUALITY  OF 

THE  SUPPLY. 

(a)  Prevention  op  Pollution. 

The  Town  Council  propose  to  enter  into  an  agreement  with  Mr. 
Franklin  under  which  he  will  not  in  future  **  quarry  stone,"  t>., 
the  Great  Oolite— or  build  either  on  the  15-acre  brickfield  north 
of  the  main  heading,  or  on  the  higher  ground  on  the  East  of 
Clapham  Road,  which  he  also  owns.  He  also  undertakes  not  to 
make  any  alterations  in  existing  drains,  <&c.,  without  the  sanction 
of  the  Corporation,  and  to  allow  the  Corporation  to  lay  any  drains 
they  consider  necessary.  In  a  letter  to  the  Surveyor  of  February 
20th,  1904,  since  our  inquiry  was  opened,  Mr.  Franklin  adds  that 
ho  is  also  prepared  to  undertake  in  future  excavations  to  leave 
2  ft.  of  clay  above  the  «» Pendle  "  (Combrash). 
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1?he  Corporation  further  propose  to  cover  up  with  clay  all  the    app.a,  yo.4, 
places  in  ^-anklin's  field  in  which  the  Great  Oolite  is  at  present  Bedford  Water 

We  are  by  no  means  satisfied  that  the  proposed  arrangement  BSSSan. 
would  satiiErfactorily  achieve  the  purpose  the  Corporation  has  in 
▼lew.    It  should  be  noted  that  besides  the  obvious  places  in 
which  the  rock  is  exposed  there  are  several  small  hollows,  the 
bottom  of  which  must  be  very  close  to  the  Oolite,  which  might 
easily  be  overlooked,  and  these  places  are  just  those  which  might 
be  chosen  for  casting  rubbish  or  might  be  used  by  workmen  for 
evacuation.    Moreover,  the  undertaking  to  excavate  clay  only 
down  to  "  two  feet  above  the  Pendle  "  is  likely  to  be  unsatisfactory 
in  practice,  as  the  first  evidence  of  transgression  would  be  coming 
on  to  the  Pendle.    In  some  parts  of  the  field  the  '^  Pendle  "  is  thin 
or  broken,  and  might  be  overlooked,  in  which  case  the  excavation 
of  clay  might  continue  down  to  the  Great  Oolite.    And  we  have 
very  grave  doubts  whether  the  considerable  areas  of  exposed 
Oolite  can  be  effectively  sealed  in  the  manner  prop&sed.    If  they 
are  not,  there  will  be  always  risk  of  contamination  from  surface 
washings,  especially  as  a  considerable  number  of  men  are  employed 
in  brickmaking  at  the  higher  levels,  and  as  a  portion  of  the  field 
is  used  as  a  vegetable  garden.    We  were  informed  by  one  of  the 
cottagers  in  the  Clapham  Road  that  his  privy  pails  were  emptied 
on  this  garden.    The  consideration  to  be  paid  to  Mr.  Franklin, 
including  £1,000  for  water  rights,  is  £5,500.    In  view  of  the 
foregoing  observations,  however,  we  think  it  essential  that  the 
Corporation  should  buy  this  field  altogether,  and  keep  it  entirely 
under  their  control.      Apparently  this   field  has  been  already 
worked  out  for  brickmaking  to  a  large  extent. 

No  similar  agreement  is  proposed  as  regards  the  Fairfield  brick- 
field. As  stated  above  (page  49)  we  do  not  think  the  excavations 
in  this  brickfield  at  present  create  any  risk  of  pollution  of  the 
Oolite,  and  it  is  likely  that  the  difficulty  of  removing  surface  water 
may  prevent  the  excavations  being  carried  deeper  than  they  are 
at  present.  The  Rev.  Mr.  Beckett,  who  has  the  lease  of  the 
Fairfield  brickfield,  stated  at  the  inquiry  that  he  had  no  intention 
of  going  down  deeper,  towards  the  Oolite,  and  he  appeared  as  a 
strong  supporter  of  the  present  scheme.  Nevertheless  it  seems 
important  that  the  Town  Council  should  remember,  in  connexion 
with  the  cost  of  this  scheme,  that  arrangements  may  be  necessary 
to  guard  against  the  Fairfield  brickfield  being  treated  as  Franklin^s 
field  has  been. 

Similar  considerations  apply  to  the  fields  north  of  Franklin's 
field,  belonging  to  the  St.  John's  Hospital  Trustees  and  to  Mr. 
Fitzpatrick,  although,  according  to  statements  at  the  inquiry, 
there  has  so  far  been  no  proposal  to  use  these  lands  for  brick- 
making. 

(6)  Filtration  and  Othbr  Improvements  Proposed. 

Major  Tulloch's  proposals  are  : — 

1.  A  battery  of  eight  pressure  filters^  designed  by  the  Inter- 
national Water  Filtration  Company,  having  a  filtration  medium 
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kpp.  A^a  4.    of  sand  with  layers  of  polarite  interposed.    Their  object  will  be  to 
•dford  waier  purify  and  clar^  the  water  before  entering  the  settling  reservoir. 
SnSooi^       '^^^^  fillers  will  be  placed  on  the  rising  main,  10  feet  from  the 
ngP^^^         top,  a  head  thus  being  available  for  washing  out  the  filters,  which 
}B  effected  in  a  simple  manner  by  reversing  the  flow.    An  arrange- 
ment is  made  by  which  air  will  be  automatically  drawn  down 
into  the  body  of  the  filter,  the  object  being  to  supply  oxygen  to 
the  polarite.    The  capacity  of  each  pressure  filter  is  stated  to  be 
146,000  gallons  per  24  hours. 

Water  after  passing  through  pressure  filters  (I),  will  be  treated 
either  on  filters  (2)  or  on  filters  (3)  : — 

2.  Two  circular  ^*  aerobic  "  filters  (area  of  each  675  square  yards) 
with  a  filtering  medium  of  simd  and  polarite  4  feet  3  inches 
thick. 

These  '^  aerobic  **  filters  are  to  be  worked  by  sprinkling  arms 
rotating  aboBt  2  inches  above  the  surface,  after  the  manner  of 
sprinklers  in  use  on  sewage  filters. 

The  two  temporary  sand  filters  designed  some  two  years  ago  by 
Mr.  Deacon  are  to  be  superseded. 

3.  The  three  existing  rectangular  sand  filters  are  to  be  so 
reconstructed,  as  to  be  fed  intermittently  from  a  series  of  wooden 
carriers,  as  in  some  sewage  filters.  The  filtering  medium  is  to  be 
of  sand  and  polarite  some  3  feet  thick. 

The  following  area  will  thus  be  provided : — 

Square  Yards. 

2  New  Circular  Filters ...        1,350 

3  Existing  Rectangular  Filters  ...        1,103 

Total         2,453 


which  on  1,000,000  gallons  a  day  gives  a  filtration  rate,  with  all 
the  filters  in  use,  of  408  gallons  per  square  yard  per  24  hours,  or 
with  allowance  for  cleaning  and  repairs  (say  1  circular  filter)  562 
gallons  per  square  yard  per  24  hours. 

4.  Oilier  Improvements  at  the  Waterworks  proposed  by  Major 
TuUoch  are  : — 

(i.)  The  construction  of  a  division  wall  across  the  settling 
reservoir,  thus  enabling  one-half  to  be  used  at  a  time, 
to  allow  for  cleaning  and  repairs. 

(ii.)  The  drawing  off  of  the  water  from  the  settling  and 
storage  reservoirs  by  means  of  fioating  arms  instead  of 
near  the  bottom  as  at  present. 

(iii.)  The  laying  of  a  second  12  inch  main  1,025  yards  long 
from  the  storage  reservoir  to  the  Town,  to  safeguard 
the  latter  in  case  of  accident  to  the  existing  one. 


Bedford  W 
8nppl7 ;  b 
Mr.Hoope 
and  Dr. 
Bnchansn. 
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Major  Tolloch's  proposals  for  filtration  were  subjected  to  con-    ai»p.a.K' 
siderable  opposition  at  the  inquiry.     It  will  be  convenient  to  deal 
first  with  the  **  aerobic  "  system  proposed,  and  then  with  polarite. 

Major  TuUoch  puts  forward  his  '^  aerobic  "  proposals  admittedly 
as  a  novelty  in  water  filtration.  He  contends  that  work  on  the 
purification  of  sewage  has  made  great  strides,  and  that  systems  of 
water  filtration  have  not  been  sufficiently  considered  in  the  light 
of  results  obtained  from  sewage  treatment.  By  his  proposals,  in 
which  the  water  to  be  filtered  will  not  be  under  any  head,  he 
believes  he  will  ensure  free  oxidation  and  bacterial  action 
throughout  the  whole  depth  of  the  filter,  with  corresponding 
increase  in  efficiency.  He  did  not  express  any  definite  opinion  as 
to  the  probabilities  of  scum  forming  on  the  surface  ;  it  would  be 
essential  to  his  scheme  that  any  considerable  scum  should  be 
removed.  The  pressure  filters  would  tend  to  reduce  the  forma- 
tion of  scum.  We  understand  him  to  consider  that  purifying 
action  would  take  place  right  through  the  filter,  and  would  not, 
like  the  ordinary  water  sand  filter,  be  dependent  on  surface  scum. 
Major  Tnlloch  did  not  bring  forward  any  experimental  evidence 
to  establish  a  probability  that  this  system  of  filtration  would  be 
efficient  in  the  case  of  water  in  general,  or  in  the  case  of  a  highly 
clarified  water  which  had  already  passed  through  pressure  filters 
in  particular.  One  obvious  point  of  difference  between  sewage 
filtration  and  Major  Tulloch's  "  aerobic  "  filters  is  the  character  of 
he  filtering  medium.  It  seems  not  unlikely  that  fine  sand  might 
ail  to  afford  a  suitable  lodgment  for  the  nitrifying  and  other 
bacteria  on  which  the  success  of  the  filtration  would  presumably 
depend. 

Sir  William  Crookes,  called  for  the  Corporation,  stated  that  he 
considered  the  proposed  system  of  filtration  an  "  excess  of  precau- 
tion.'* The  "  aerobic  "  proposal,  however,  was  new  to  him,  and 
his  own  view  was  that  ordinary  sand  filtration,  relyine^  mainly  on 
surface  scum,  was  the  most  satisfactory  process  known.  Professor 
Dewar  gave  evidence  in  the  same  direction.  The  opposition  laid 
great  stress  on  the  fact  that  the  formation  of  scum  in  the  proposed 
filters  was  entirely  a  matter  of  conjecture,  and  brought  forward 
evidence  that,  in  ordinary  sand  filtration,  this  scum  is  essential  to 
efficiency. 

As  regards  polarite.  Major  Tulloch's  object  in  providing  this 
substance  both  in  pressure  and  "  aerobic  "  filters  appears  to  be  to 
increase  the  supply  of  available  oxygen.  Mr.  A.  Angell,  Ph.D., 
Public  Analyst  of  South  Hants,  stated  that  he  had  experimented 
with  polarite  (magnetic  oxide  of  iron  in  combination  with  carbon) 
for  many  years,  and  found  that,  provided  it  was  fully  aerated,  it 
continued  for  many  years  to  exert  an  oxidising  action  on  a 
number  of  chemical  substances,  including  organic  solutions.  In 
reply  to  us,  however,  he  said  that  he  did  not  think  the  organic 
solutions  of  his  experiments  were  sterile.* 


*  We  have  received  a  letter  sinoe  the  inquiry  from  Mr.  AngeU,  indicating  the 
manner  in  which  he  believes  that  polarite  acts  as  an  oxidising  agent,  and  giving 
details  of  an  experiment  to  show  that  polarite  may  bring  about  oxidation  of 
■larile  OKgBDio  matter. 
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•^o,i.  jfj^  Candy  (International  Water  Purification  Company)  said 
1  Water  that  polarite  had  been  nsed  with  great  benefit  at  the  Reading 
jjjj  Waterworks  (River  Eennett)  for  many  years.  The  system  at 
Reading  involved  passage  of  water  through  a  large  number  of 
chambers,  and  the  water  filters  through  chambers  containing  sand 
before  reaching  the  polarite.  Pressure  filters  containing  polarite 
had  been  adopted,  with  the  Board^s  sanction,  at  Hastings,  Leighton 
Buzzard,  and  elsewhere.  It  appeared,  however,  that  the  object  of 
the  filters  in  these  cases  is  mainly  to  remove  iron  (Ashdown  Sand 
Water  at  Hastings ;  Greensand  water  at  Leighton  Buzzard  ;  Red 
Sandstone  water,  Teignmouth). 

Sir  William  Crookes  had  no  knowledge  of  the  action  of  polarite ; 
Professor  Dewar  stated  that  he  did  not  know  of  any  oxidising 
effect  on  organic  substances  without  the  aid  of  biological  processes. 
The  opposition  brought  forward  instances  where  polarite  was  said 
to  have  been  tried  and  found  wanting  in  connection  with  the 
Vyrnwy  supply  to  Liverpool,  Mr.  Candy  replying  that  it  had  not 
been  tried  under  proper  conditions  or  on  a  sufficient  scale. 

The  question  of  filtration  was  mainly  discussed  on  the  first  day. 
On  the  second  day  Mr.  Stimson,  for  the  Corporation,  stated  that 
they  did  not  rest  their  case  upon  the  system  of  filtration  proposed 
by  Major  TuUoch,  and  that  if  the  Board  advised  the  substitution 
of  any  other  system  of  filtration  the  Corporation  would  be 
prepared  to  alter  their  scheme  accordingly. 


(3.)  New  Works  in  Hand. 

On  the  9th  November,  1903,  a  contract  was  entered  into  with 
Mr.  J.  Johnson,  contractor,  for  the  carrying  out  of  the  following 
works  at  a  cost  of  £6,855.  Thin  sum  forms  part  of  the  £24,000 
now  applied  for,  and  represents  the  work  under  contract  No.  1. 

i.  The  installation  upon  concrete  foundation  of  No.  5  patent 
"  ^pressure  "  filters* 

ii.  The  construction  of  two  circular  aerobic  filters. 

iii.  All  necessary  pipe  laying,  valves,  &c.,  for  the  proper  con- 
nection of  the  rising  main  to  the  pressure  filters,  and 
from  thence  to  the  settling  reservoir  and  the  filter 
beds. 

These  works  at  the  time  of  our  visit  were  well  in  hand,  and  we 
should  infer  that  the  Corporation  had  practically  incurred  liability 
for  the  whole  amount  of  the  contract. 

The  reason  for  commencing  the  works  before  sanction  was 
obtained  was  stated  by  Mr.  Stimson  to  be  "  on  behalf  of  the  safety 
of  the  town."  The  construction  of  these  circular  filters  was 
strongly  urged  by  Major  TuUoch  as  an  essential  preliminary  to 
any  attempts  to  improve  the  existing  supply  for  reasons  stated  on 
page  27  of  his  report.  If  the  Board  would  not  sanction  the 
loan  it  would  have  to  be  paid  for  out  of  water  revenue  and 
rates.    Before  the  termination  of  the  inquiry,  however,  we  were 


^9 


adyised  that  all  the  above  works  had  been  suspended  pending  Atk  A^o 
recommendations  from  the  Board  in  regard  to  the  method  of  Bedford  wj 
filtration  to  be  adopted.  i&^S^^ 


and  Dr. 
Bui 


PART  VI. 

PROVISIONS  OF  PRESENT    PROPOSALS    IN    RELATION 

TO  FUTURE  REQUIREMENTS. 

Iniihe  consideration  of  this  point  the  present  application  appears 
manifestly  weak.  The  proposed  works  cannot  be  regarded  as 
even  bringing  the  existing  undertaking  snfBiciently  up  to  date, 
still  less  as  providing  tor  the  fntnre,  which  is  of  vital  importance 
to  Bedford  with  its  increasing  population. 

The  rate  of  increase  during  the  last  four  Censuses  has  averaged 
27  per  cent.,  and  the  1901  population  was  an  increase  of  27  per 
cent,  on  that  of  1891.  Based,  therefore,  on  26  gallons  per  head 
the  following  will  be  the  future  demands  : — 


Year. 

Population  at  27 
per  cent,  increase. 

Daily 
Ck>n8nmption. 

Weakly 
Consumption. 

xvUo  ...              ...             •(• 

37,100 

Gkdlons. 
1,000,000 

Gallons 
7,000,000 

AVlO  •  .             •..             ••. 

47,100 

1,250,000 

8,750,000 

lv£o  ,•«          ...          ... 

59,800 

1,600,000 

11,000,000 

jLwOO    •••                  •••                  «,a 

76,000 

2,000,000 

14,000,000 

Supply. — So  long  as  the  river  can  be  drawn  upon  unrestrictedly, 
and  no  difficulties  are  met  with  from  riparian  owners,  the  question 
of  quantity  need  not  be  considered.  But  if  the  river  is  not  drawn 
upon  it  is  extremely  likely  that  further  new  headings  may  be 
ctdled  for. 

• 

Present  Pumping  Machinery. — Two  pumps  with  a  combined 
effective  output  of  1,633,000  gallons  per  24  hours,  which  is  18 
per  cent,  below  the  ordinary  duplicate  requirements. 

Settling  Reservoir. 

Total  capacity        1,250,000  gallons. 

Effective  capacity 628,000       „ 

This  is  only  63  per  cent,  of  one  day's  supply. 

-Pittetv.— Proposed  area  2,453  square  yards,  apparently  lor 
1,000,000  gallons  a  day  only. 


IDr. 


to 

pg,A,Ho.i.  Service  Re^r voire. — ^Two  in  namber,  haying  a  combined 
dford  Water  effective  Supply  of  350,000  gallons.  This  is  only  36  per  cent  of 
?^^^i^      one  day's  supply. 

Summary. 

Pumping  Machinery  adequate  (on  duplicate  requirements) 
for  82  per  cent,  of  one  day^e  supply  of  1,000,000  gallons. 

Settling  Reservoir  adequate   for  63  per  cent  of  one  day^s 
supply  of  1,000,000  gaUons. 

Service  Reservoirs  adequate  for  36  per  cent,  of  one  day^s 
supply  of  1,000,000  gallons. 

It  did  not  appear  to  us  that  the  Corporation  were  sufficiently 
aware  of  the  deficiency  of  the  provisions  of  their  scheme  for 
future  years,  and  the  point  was  not  brought  out  by  the  opposition. 
Accordingly,  on  the  third  day  of  the  Inquiry,  we  set  out  the  above 
calculations.  They  were  admitted  to  be  correct  Mr.  Stimsou 
urged,  however,  that  Bedford  population  is  not  growing  so  fast  as 
it  has  been.  The  Town  Clerk  has  since  supplied  figures  as  to  new 
dwellings  in  Bedford,  in  support  of  this  view. 

New  dwellings  in  1900 318 

„  J.«f\.'X       ...  •••  •••  /wacvl 

9,  1«H/^      ...  ••«  ...  loi 

„  J.«/UO      •••  ..•  ...  Ov 


PART  VII. 

DETAILS  OF  CONSTRUCTION.— ESTIMATES. 

Details  of  cofist ruction, — Having  regard  to  the  abandonment 
by  the  Town  Council,  at  any  rate  for  the  time  being,  of  Major 
Tulloch's  filtration  works,  and  to  the  fact  that  the  issue  of  this 
Inquiry  will  follow  the  broad  lintjs  of  the  general  question  of 
water  supply  at  Bedford,  the  details  of  construction  have  not  been 
considered  in  this  Report. 

Estimates. — These  have  been  given  to  the  Board  in  detail ;  the 
summary  is  as  follows  : — 

Duplicate  Main  from  Reservoir  to  Town 

New  Filter  Beds 

Alterdtions  to  existing  Filters      

Extension  of  Heading        

Prevention  of  Wast«  

Compenscition  to  Mr.  Franklin 

Engineering,  Superintendence 

Contingencies      


£   «. 
1,369  10 

6,855  1 

4,977  19 

919  14 

d. 
4 

0 

5 

0 

980  0 

0 

5,720  0 
1,661  0 
1,510  15 

0 
0 
3 

Total        ...  £23,994    0    0 


Amount  applied  for ^  £24fi00. 
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PART  VIII. 


APP.  A,  Ho.  4 
Bedford  Wftlfl 

OPPOSITION  OP  CLAPHAM.  Sd  dS""*" 


Mr.  Sharmaiiy  Clerk  to  the  Bedford  Rural  District  Gonncil,  stated 
that  his  Oonncil  had  no  desire  to  oppose  the  present  scheme,  bnt 
they  asked  for  an  understanding  that  if  the  Olapham  wells  were 
aeriously  or  permanently  affected  by  the  proposed  new  heading, 
the  Bedford  Corporation  would  undertake  to  supply  Glapham. 
The  Chairman  of  the  Clapham  Parish  Council  gave  evidence  in 
support  of  this  request. 

Mr.  Stimson,  in  reply,  did  not  question  that  Clapham  wells  had 
been  affected  when  headings  were  driven,  but  suggested  that  as 
the  matter  had  then  been  set  right  by  deepening  some  of  the 
wells,  this  could  be  done  again  if  necessary,  and  he  f uiiiher  argued 
that  as  water  comes  from  Clapham  to  the  headings,  the  Clapham 
inhabitants  should  be  able  to  get  it  first.  The  Corporation  could 
not  give  the  undertaking  asked  for,  and  he  submitted  that  there 
was  no  legal  ground  for  its  being  demanded. 

So  &r  as  we  could  gather  on  inquiry  at  Clapham,  the  majority 
of  the  present  wells  go  a  very  short  distance  into  the  Oolite,  and 
some  levels  furnished  by  Mr.  Deacon  confirm  this  view.  Probably 
before  the  headings  were  extended  some  of  these,  wells  barely 
reached  the  rock. 


Bnohfiiiftn. 


PART  IX. 
GREENSAND  SCHEME. 


We  received  some  evidence  as  to  the  Greensand  scheme  which 
seemed  material  to  the  Inquiry.  Under  the  scheme  authorised  by 
the  Local  Act  of  1902,  the  Corporation  have  purchased  a  site  for 
wells  at  Henlow,  about  12  miles  south  of  Bedford,  at  a  cost  of 
£1,500.  This  land  is  now  leased.  The  cost  of  obtaining  the  Act 
was  £1,500,  so  that  £3,000  has  already  been  spent  on  the  scheme. 

The  scheme  was  designed  by  Mr.  G.  F.  Deacon.  No  works 
have  been  begun  at  Henlow.  The  proposed  wells  would  go 
though  the  Gault  Clay  (here  believed  to  be  from  50  to  150  feet 
thick)  into  the  Lower  Greensand.  The  supply  was  to  provide  for 
a  population  of  70,000  at  35  gallons  a  head,  or  2,500,000  gallons 
per  day. 

No  one  at  the  Inquiry  contended  that  it  was  unlikely  that 
this  quantity  of  water  would  be  obtained  from  the  Greensand. 
Mr.  Deacon  stated  that  at  Edworth,  about  four  miles  from 
Henlow,  a  well  had  lately  been  sunk  under  his  direction  for  the 
supply  of  Biggleswade.  This  well  traversed  110  feet  of  "  Ampthill 
Clay  *'  and  Gault  before  reaching  the  Lower  Greensand.  Extensive 
trials  had  shown  that  it  is  at  present  capable  of  yielding  3,000,000 
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^a4.  gallons  a  day.  An  analysis  of  this  water  was  put  in  by  Dr. 
1  Water  Stevenson  (Addendum  III.).  No  question  as  to  pollution  or  other 
jj^  objectionable  qualities  of  the  Greensand  water  was  raised,  except 
by  Sir  William  Crookes,  who  said  that  it  might  be  found  to  dissolve 
lead,  but  could  adduce  no  &cts  whatever  in  support  of  this 
suggestion.  The  sample  examined  by  Dr.  Stevenson  contained 
-07  grain  of  iron  per  gallon,  most  of  which  was  quickly  deposited 
on  settling. 

■ 

We  did  not  attempt  to  investigate  the  question  of  the  cost  of  the 
Oreensand  scheme.  The  Corporation  have  power  to  borrow  up  to 
£135,000  under  the  Act.  It  was  stated  by  Mr.  Halliley  that  the 
estimated  cost,  providing  for  pumping  at  2^  million  gallons  a  day, 
was  £66,000,  and  that  very  exaggerated  statements  of  the  cost  had 
been  made  by  the  supporters  of  Oolite  water.  The  Parliamentary 
estimate  submitted  by  Mr.  Deacon  was  for  £85,000. 

Supply  of  places  on  the  line  of  mains. — The  Act  gives  power  to 
the  Corporation  to  supply  certain  portions  of  Ampthill  Rural, 
Biggleswade  Rural,  and  Bedford  Rural  Districts.  At  the  Inquiry 
no  objection  to  the  abandonment  of  the  scheme  was  made  on 
behalf  of  any  of  these  districts.  Mr.  Marks,  Clerk  to  the  Bedford- 
shire County  Conncil,  appeared  on  the  first  day  and  vigorously 
cross-examined  the  Corporation's  witnesses ;  he  did  not  appear  on 
the  other  two  days  or  give  us  any  information  as  to  the  views  of 
the  County  Council  on  the  matter.  It  is  possible  that  some  of  the 
districts  which  were  to  have  been  supplied  by  Bedford  may 
arrange  to  come  into  a  large  scheme  of  water  distribution  which 
we  understand  is  being  arranged  in  connection  with  the  new 
Biggleswade  supply. 


PART  X. 
FINANCIAL. 

The  following  Loans  have  been  sanctioned  by  the  Board  : — 

In  1863, 1866, 1869        £20,000— all  repaid. 

In  1885     9,000— £3,600  out- 

standing. 

Total  obtained  from  Loans      ...    £29,000 

Estimated  amount  expended 
upon  capital  works  and  paid 
out  of  revenue  11,000 


Estimated  capital  cost £40,000 


Amount  still  outstanding        ...      £3,600 
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ATerage  amount  of  surplus  revenue  daring  the  last  six  years   afp.a.nc 

placed  to  the  relief  of  the  rates,  £2,046  per  annum.  Bedford  wi 

^p^ ;  by 

Note. — ^Liability  incurred  in  contract  now  entered  into  £6,855,  and  Dr. 
see  page  58.  Bnchanw. 


PART  XL 

CONCLUSIONS  ON  THE  INQUIRY. 

On  review  of  the  whole  of  the  evidence,  we  think  it  clear  that 
the  scheme  submitted,  in  its  present  state,  is  not  one  which  the 
Board  will  wish  to  approve. 

The  objections  to  the  scheme  must  to  some  extent  be  considered 
with  reference  to  the  Greensand  proposals.  It  may  be  argued  that  as 
the  Oreensand  scheme  was  considered  and  authorised  by  Parliament, 
only  two  years  ago,  it  is  now  necessary  that  Bedford  should 
show  that  its  present  proposals  are  not  merely  more  economical, 
but  also  that  they  provide  every  bit  as  satisfactorily  for  the  present 
requirements  of  Bedford,  and  for  probable  requirements  in  the 
near  future.  Assuming  that  the  Oreensand  scheme  would  fulfil 
the  expectations  formed  of  it  when  the  Act  was  obtained — and  no 
evidence  in  the  contrary  sense  is  adduced  by  the  Town  Council — 
it  must  be  admitted  that  the  present  scheme  fails  when  judged  on 
this  basis.  It  is  not  certain  that  the  present  scheme  will  uniformly 
supply  all  the  quantity  of  water  needed,  without  recourse  to  the 
Ouse ;  the  method  of  filtration  proposed  is  novel,  and  until  it  has 
been  tried  must  needs  be  open  to  considerable  adverse  criticism  ;* 
while  as  regards  pumping  plant,  settling  and  service  reservoirs,  the 
scheme  can  hardly  be  regarded  as  even  making  adequate  provision 
for  the  present  population  of  Bedford,  still  less  for  its  future  popula- 
tion. Moreover,  if  all  these  objections  were  met,  there  would  remain 
some  balance  of  advantage  in  &vour  of  the  Oreensand  water  in 
that  its  purity  is  not  liable  to  be  endangered  by  accidents  in  filtra- 
tion, and  also  that  it  is  not  nearly  so  hard  as  Oolite  water.  If  the 
above  argument  is  accepted,  it  would  seem  necessary  to  refuse 
sanction,  not  only  to  the  present  scheme,  but  also  to  any  improved 
scheme  which  depends  upon  the  Oolite  (or  the  Ouse)  and 
filtration. 


*  We  would  not  be  understood  to  imply  that  Major  Tnlloch's  proposals  are  on 
wrong  lines ;  oar  position  is  merely  tiiat  the  evidence  is  qnite  insufficient.  The 
analogy  with  efficient  systems  of  sewage  purification  is  dose  enough  to  encourage 
a  presumption  that  good  results  might  in  practice  be  obtained  from  Major 
ToUooh's  "  aerobic  **  system  in  the  case  of  water,  ka  to  the  scum  contention,  on 
whidi  the  opposition  rdied,  it  is  obvious  that  the  fact  that  surface  scum  is  the 
effective  agent  in  ordinary  sand  filtration  is  no  evidence  that  surface  scum  is 
cgwntini  to  all  filters. 
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p.AtWq  4.  ff^Q  question  may  be  presented,  however,  in  another  light.  Can 
ford  Water  Bedford  reasonably  expect,  by  additions  or  alterations  at  its 
^&ooin  existing  waterworks,  to  obtain  a  supply  sufficient  in  quantity  for 
^Jj;^  present  and  near  future  requirements,  and  of  a  quality  which 
may  be  considered  satisfactory  m  the  sense  in  which  London 
or  other  waters  which  depend  mainly  on  filtration  for  purity 
are  satisfactory  ?  We  think  this  may  be  answered  in  the 
affirmative,  but  that  the  works  necessary  will  be  much  more 
extensive  and  costly  than  the  Town  Council  appears  to 
believe.  In  regard  to  the  prevention  of  waste,  u]>on  which 
Major  Tulloch  lays  great  stress,  we  are  unable  to  advise  the 
Board  that  it  would  occasion  any  conspicuous  increase  of  the 
supply  to  the  consumer,  although  some  slight  saving  might 
be  effected. 

We  would  suggest  that  the  most  satisfactory  way  of  dealing  with 
the  present  application  would  be  to  indicate  to  the  Town  Council 
how  far  their  proposed  scheme  is  incomplete,  and  what  additional 
undertakings  would  be  necessary  if  their  present  system  is  to  be 
satisfactorily  altered  and  improved.  It  will  then  be  the  business 
of  the  Town  Council  to  reconsider  their  position,  comparing  the 
cost  of  an  improved  Oolite  scheme  on  the  one  hand  with  the 
Oreensand  pi'oposals  on  the  other. 

If  the  Board  adopts  the  latter  view,  we  think  the  Town 
Council  should  be  informed  to  the  following  effect : — 

(1)  That  the  Board  would  be  prepared  to  sanction  loan  for  the 
prevention  of  waste,  on  receipt  of  sufficient  particulars  concerning 
the  nature  and  cost  of  the  work  proposed. 

(2)  That  the  Board  are  unable  to  sanction  the  loan  for  £24,000, 
as  they  consider  the  scheme  submitted  is  defective  in  the  following 
respects  : — 

(a)  The  proposed  agreement  with  Mr.  Franklin  cannot  be 
regarded  as  sufficient  to  protect  the  supply  obtained 
from  the  headings  against  risk  of  serious  contami- 
nation occurring  in  Mr.  Franklin's  brickfield.  It 
appears  essential  that  this  field  should  be  acquired 
by  the  Corporation  and  be  kept  wholly  under 
their  control. 

(b)  The  system  of  filtration  proposed  (combination  of  "pres- 
sure filters  "  with  the  "  aerobic  "  filters  now  in  course 
of  construction)  is  new  in  its  relation  to  water  supplies. 
Before  considering  the  question  of  loan,  the  Board 
would  require  adequate  experimental  evidence  as  to  its 
efficiency.  The  experimental  work  necessary  for  this 
purpose  would  include  a  series  of  day  to  day  chemical 
and  bacteriological  observations,  carried  out  over  a 
considerable  period.  It  is  desirable  that  differential 
tests  should  be  applied  to  determine  the  value  to  be 
attached  to  the  provision  of  polarite  in  each  kind  of 
filter,  and  that  the  relative  efficiency  of  the  process 
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when  applied  to  Oolite  water,  and  to  mixed  water  app.a.no.^ 
derived  from  the  Oolite  and  from  the  river  should  be  Bedford  Wau 
eBtabliBhed.  Sffl'S/pi? 

and  Dr. 

(c)  The  working  capacity  of  the  present  settling  reservoir  is  Buchanan, 
only  63  per  cent,  and .  of  the  service  reservoirs  only 
about  36  per  cent,  of  a  present  single  day's  supply 
of  1,000,000  gallons.  It  appears  essential  that  much 
larger  provision,  both  for  settling  and  for  storage  of 
filtered  water,  should  be  made. 

^3)  The  Inspectors  report  that  if  the  scheme  be  amended  to 
meet  the  objections  (a),  (b)  and  (c)  above,  there  would  remain  a 
number  of  matters  which  are  likely  to  demand  attention  in  the 
near  future,  if  a  satisfactory  supply  is  to  be  obtained.    Thus  : — 

(a)  It  is  not  altogether  certain  that  the  proposed  new  heading 
will  yield  in  dry  seasons  sufficient  water  to  supply  the 
population  of  Bedford  in  the  immediate  future.  It  is 
thus  important  that  the  possible  need  for  additional 
headings — perhaps  away  from  the  present  pumping 
well  altogether — should  be  fully  considered. 

In  this  connection  also  it  is  essential  to  render  it 
impossible  that  the  supply  should  be  supplemented 
from  the  Ouse  in  the  haphazard  way  in  which  this 
has  been  done  in  the  past.  If  the  Town  Council  take 
the  responsibility  of  adding  to  their  supply  by  taking 
water  from  the  river,  the  whole  of  the  circumstances 
as  re^rards  the  amount  taken,  hours  of  admission,  and 
the  like,  should  be  carefully  observed  and  recorded, 
and  the  efficiency  of  filtration  in  the  case  of  the  mixed 
water  should  be  controlled  by  suitable  experiments. 
In  no  case  should  river  water  be  allowed  to  leak  into 
the  pumping  well,  as  at  present. 

(h)  Other  fields  near  -the-  rivejr-  in  the  neighbourhood  of  the 
pumping  station  may  be  excavated  for  brick -making  in 
a  similar  manner  to  Franklin's  field,  with  the  result 
of  occasioning  risk  of  pollution  of  the  water  drawn 
from  the  headings.  It  is  important  that  the  Town 
Council  should  bear  in  mind  that  it  may  in  future 
be  necessary  to  take  steps  to  guard  against  this  or 
other  similar  risk. 

(c)  The  present  pumps  working  in  duplicate  do  not  suffice  to 
raise  more  than  1,633,000  gallons  per  24  hours.  It  is 
evident  that  the  need  for  additional  pumping  plant 
'will  arise  at  an  early  date. 

(4)  The  Board  understand  that  the  principal  reason  adduced 
by  the  Town  Council  for  abandoning  the  Greensand  scheme 
authorised  by  the  Bedford  Water  Act,  1902,  is  that  a  satisfactory 
supply  can  be  obtained  at  much  smaller  cost  by  improvements  at 
the  existing  works.  In  view  of  the  considerations  set  out  above, 
however,  it  is  desirable  to  point  out  to  the  Town  Council  that,  in 


66 


aadDr. 
BqoIuumul 


APP.A,Na4.  jjhe  Board's  view,  a  considerably  larger  expenditare  than  thei 
Bedford  Water  £24,000  proposed  under  the  present  scheme  woold  be  necessary  I 
Mn%o]^       ^  obtain  a  sapply  in  connection  with  the  present  works  whicLi 

could  be  considered  satisfactory  for  Bedfoixl,  not  only   in  UmI 

present,  but  also  in  the  near  future. 

We  have  the  honour  to  be, 
Sir, 
Your  obedient  Servants, 

H.  B.  HOOPBB, 

O.  S.  BUOHANAV. 

To  the  Right  Hon.  Walter  H.  Long,  M.P., 
The  President  of  the  Local  Government  Board. 

18th  March,  1904. 


i 


rpPLY, 


M.C.,  1 
}er  100.( 


No.  7.    * 

As  it 

leaves 

I  filter  bed* 

|taken34t]! 

March, 

1903.     • 


Heavv 
rainfall 
previous ' 
day. 

27 

0*0330 

0*0010  ' 

0*0075  / 

0*0468  . 

0*3302 

230 

35*6 

12*5 

23*0 

54*0 

Slightly 
turbid,    t 


No  smelL  * 

Some 
I  vegetable  ' 
d6bri«     ' 
detected,  t 


I 
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ADDENDUM   II. 


Analtbxb  handsd  in  bt  Sib  W.  Cbookbb. 


▲PP.  A,  Na 

Bedford  Wi 
Supply ;  by 
Mr.  Hooper 
and  Dr. 

BuohftllAIL 


AnalyaeB  of  Bedfozd  Waters.    Parts  per  100,000.    Analysed  by  C.  and  D., 

Febniary,  1904. 


— 

Riyer 
Ouse 

Headinff 

from  Adit 

leyel. 

Franklin's 
WelL 

Service 
Beservoir. 

Tap  in 
Town  Hall. 

Total  BolidB         

26*14 

66*14 

40*86 

63*71 

64*42 

01      

1-387 

2*468 

1*861 

2*468 

2*468 

NaOl 

3-191 

4*046 

3*034 

4*046 

4*046 

Oxygen  required 

0*286 

0*061 

0*117 

0*067 

0*071 

N.  as  nitrates       

O'OOO 

COOO 

0*000 

O'OOO 

0*C00 

N.  as  ammonia 

0*000 

0*000 

0*000 

0*000 

O'OOO 

Hardnev  before 

20-80 

37*63 

31*26 

36*97 

36*66 

Do.     arter 

4-66 

16*47 

12*66 

16*94 

16*94 

OaO 

10-00 

18*28 

14*67 

17*67 

17*14 

HgO 

0-71 

2*37 

1*94 

2*60 

2*61 

SO, .. 

0- 

15*28 

8*42 

11*86 

12*44 

OxsanioO 

0*016 

0*275 

0*370 

0*266 

0-262 

OrganicN 

0-080 

0*038 

0*046 

0*031 

0*034 

Mlcrobei  per  cc. 

9100 

668 

1800 

36 

36 

B.  coli,  present  in 

80  cc. 

No 

80  cc 

No 

No 

B.  enteritidis  present  in        .  • 

O'lcc. 

No 

Ice 

Ko 

No 

19084 


B  2 
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ADDENDUM    ILL 


Dr. 


A9ALT9BB  SASDSD  Ci  BT  Ds.  gTmvm— USL 


(»)  SmmpU  iff  Wattrr  fmm 


Ommtmim 


K«Bipatoa  tTriMHi 


GomKil  Witer,  par  E.H.C 
Tftken  11  sjil,  ISth  ^ovvoibs.  1903. 


IMI. 


Odonr  

(UiUmr 

Tnrbidttr-^ttffbt ;  Mle«noa»  tog;  dlbriiL 


Parti  p«  HJAjOM.  '    Gn.  per  fAOoo. 


flolkbi  »t  12r)<>C. 

LoM  m  kmirinn        

Cotrabiaad  chlorine 

l^twl  to  common  Hdt       

Nltroffeo  M  oltiutcf 

N1trtt« 

Ammonia         

Albuminoid  organic  ammonia    .. 
Oxygen  required  to  oxidiiw  organic  matter 
HardneM  in  d«(rree»— temporary 
„  M  permanent 

total 


STi 

31-33 

5*2 

3-M 

3-3 

rss 

5-» 

s*« 

Trace. 

Trace. 

None. 

KOM^ 

o'oon 

O-0O15 

0*0233 

0*0155 

0*31 

O'lSt 

199 

13=*8 

31 

20-2 

33-0 

leo-rt 

Number  of  bact'.ria  per  1  cubic  centimetre  

Bacillus  coli  com.  found  in  every  5  cubic  centimetres  eximined. 


3M 


(Signed)       THOfi.  Stevenson. 


l'.>th  Xrrt'omber.  VMrl. 


(h)  Analytit  of  CSreentand  U'atrr^  made  for  the  Bigglr»ioadr  Water  Board, 

ftamplo  of  Water  received  Slat  December,  1903,  from  H.  Home,  Boq^  for 

G.  F.  Deacon,  Esq. 

The;  waiter  wiih  free  from  odonr,  and  when  viewed  in  bnlk,  was  coloorless  and 
Hlif(htly  turbid  :  it  quiclclj  clarified  by  Bubsidenoe.  The  sample  was  stated  by 
Mr.  Deacon,  C.E.,  to  have  been  taken  on  30th  December,  1903,  whilst  the  well 
waH  being  pumped  at  the  rate  of  about  750,000  gallons  a  day. 
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On.  per  gallon. 


Farts  per  100,000. 


Totaltolids      

Low  on  ignitioD         

Combined  chlorine    ..       ••        .       

Equal  to  common  KUt        

Nitrogen  as  nitrates 

Nitrites 

Iron  in  solution         

9    9  suspension 

To4aliion         

Ammonia        

Albominoid  ammonia .. 

Oxygen  absorbed 

Temporary  hardness         

Permanent        ^ 

Total  ,  


3800 

2*40 

I'66 

2*67 
Traces. 

None. 
*02 
•08 
•01 
'0121 
'0(96 
*(»4 

2S'4 

2'9 

26'3 


AFKA^Na 

Bedford  Wat 
Supply;  by 
Mr.  Hooper 
and  Dr. 
Buchanan. 


These  results  show  that  the  water  is  an  excellent  one,  not  undnly  saline  or 
bard,  and  meet  of  the  hardness  dne  to  calcium  carbonate  (chalk)  removable  by 
boiling.    It  is  of  a  high  degree  of  parity. 

My  special  attention  has  been  drawn  br  Ifr.  Deacon  to  the  presence  of  iron 
in  the  water  as  possibly  objectionable.  The  total  iron  in  the  sample  was  only 
iVth  grain  per  gallon,  and  not  20  per  cent,  of  this,  or  lees  than  ^Ui  of  a  gprain 
per  gallon,  was  in  solution,  the  rest  having  apparently  been  deposited. 

Evidently  a  very  slight  ezpotore  has  caused  the  deposition  of  practically  all 
the  iron,  only  an  insignificant  quantity  remaining  in  solution,  not  more  than  is 
found  in  most  non-ferruginous  well  waters. 

As  to  the  amount  of  deposited  iron  (0*056  grains  per  gallon),  this  amounts  to 
onbr  8  lbs.  per  million  gallons  of  water,  or  say  14  lbs.  of  deposited  oxide.  T 
understand inat  such  oxide  can  by  engineering  expedience  be  readily  prevented 
from  entering  the  mains,  in  which  case  I  expect  no  trouble  will  arise.  It  is 
unlikely  that  any  deposit  will  occur  therein,  all  the  deposit  being  left  in  tba 
lessrvoir. 


Thob.  Stbyshbon. 


»^ 


3bu3L 


v««  vN>N  V   '(te'vMtf-  Mt  mt  i'^xziks:  Otsoavos  and  Adhibibtbation 

■>.  ow  <ir«v»<^«MK  V^aiv  Dbrskt:  by  Db.  Bkbcb. 


■s^^-.^ 


^>Efej^«^'S  ^^^     Vy^trOftO^ir;    *.^1*    ib»    !?^niiiL   Coaacr    Council    made 

•>fc.^Wss>:*         ^voa^.^ai^  A-    i**  ^•^A»l  j^nitnawM  Bteid  ditt  die  Spennymoor 

*>  ^o^i[k  ^..^^Mr<«  .'thittgiA  iria  :»»»  iHAutit  in  prvTidin^  saiBcieDt 
>«  "^v^vk  i«ML  .>^uiNtf^t>ni  u  Murai^ui^  :ita»  pct>Tiatoiii»  of  sections  15, 
M.    i^  .«:<-::      u*iA   '5v    A   ii!*   ?^ii&:  OettLdi  Act,  1»75.    The 

^v^iV^HMK  mk;  i3B^  ucftttik  ifeocfifeLttT-^MR*  v^?re  all  higher  in  the 
S;.s>^^i«h»w*:  *.>^)u^   ..>^^m>  '.Odtt  ji  :{i«»  Average  of  the  Urban 

^ti  A««^^^»  Vt^:^  a^  O^Mtmv  */o«mctL  jpfcft*  abntfar  repreocntation 
.V    aK   ':k.<^^  Aii^<«:  ?«<«i%Ht   .0   ,:£}  ^c  ziM  Ljisil  Govenunent  Act, 


IcicSs 


'.u  sViA4«H%ft«iK^   Ji   4)N«w  ^vttk|ruiUHB».  I  ^iRK  4unM«ed  to  make 
iLH^.x^iva  Ji    iw  V  ro^fctt  V^id^JTH.**  Ji  ^(NHUiyimMir  and  bo  report  to 


V(;^*  .a.Q^  >ufyvo«  .  >  :s.vt?a  .i]M  ii:»rtc<  vw  L3ca  antJ  14th 
;ifc:iu*^i>.  I  Ac.  T'K  u^a.  Vivc*  jt*  vri^t  n^w  6hI  hMTiIr  and 
i^v  ,>u  ^oc  ^i\;vLUvi  A*  .iK  i«p<iA  ^  i^v^nL  Jxchas:  I  cherefoie 
xCU'f  '^^v'  iaik:^^  H*^ii«.  u  ii^  iiSdTtvi  i^^nUMd  :»  puntpooe  farther 
-Urf^viiv^a  MiiCii  un/c^:  *^ "' ou  luijitj  >%«j)tciwr.  L  re-Ttai(ed  die 
iiftiriv\  .'U  \'.HJi  V:»f*i.  >  >a-'aivi  *iote  :bsis  .inEain  aww  i!«ll  on  the 
•jLij^liv  x^Wk  u4:»  ,viTi\i^  jLuu  ju  riwrvaki*  iurimc  -he  next  few 
.Lu,^>^  >ui   a.*  :iuic    t  rail*?*!  .v    if.  jui\i   iiu  :iu4  ^o^r^jre  pr^vens 

:ocu*^riv  ^hs^  S^aa v  ui\>oc  L^ui  -hmt*!  L^istttct*  wa^  ji^  i»  jhovn 
ill  :h^  :ouo>*ia^  'AOie, 
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Table  I. 


App.  A,No.6l 


Sanitary 
.       condition  and 

Showing  the  Acreage,  Number  of  Inhabited  Houses,  and  the  admintotration 
Population  of  the  Spennymoor  Urban  District  at  the  Census  m<S?uSSf^" 
of  1891.  gJ^tgS^bv 


Urban  Distriot. 

Aoreagre. 

• 

Inhabited 
HoQseB. 

Popalation. 

Spennymoor        

168        '' 

1,135 

6,041 

The  population  in  1891  was  thus  about  36  persons  to  the  acre. 
The  rateable  value  was  £12,626. 

The  area  which  then  formed  the  urban  district  had  on  four 
occasions  been  inspected  by  the  Board's  Medical  Inspectors  and 
dealt  with  in  reports,  viz. :  in  1874,*  1884,t  1885,  J  and  1889§.  and 
it  is  alluded  to  in  one  of  the  Board's  memoranda  in  1895,  as 
having  an  undue  incidence  of  enteric  fever.| 


The  Local  Government  Board  Order,  No.  32,175,  dated  20th 
November,  1894,  confirmed  with  modifications  an  Order  of  the 
Durham  County  Council  of  2.^th  April,  1894,  by  which  the  Urban 
District  of  Spennymoor  was  extended  to  include  parts  of  the 
Civil  Parishes  of  Ferryhill,  Merrington,  Whitworth,  and  Tudhoe. 
The  area  thus  added  contained  a  larger  population,  and  a  very 
much  larger  acreage,  and  its  rateable  value  was  also  greater,  than 
the  original  Spennymoor  Urban  District. 

The  district  is  now  divided  into  four  civil  parishes,  and  into 
three  wards.  The  acreage,  number  of  inhabited  houses  and  the 
population  of  the  district  at  the  census  of  1901  are  given  in  the 
following  table.  The  number  of  the  population  at  the  census  of 
1891  of  the  district  now  comprised  in  the  Spennymoor  Urban 
District,  as  extended  in  1894,  is  given  for  comparison. 


*  Dr.  Thome's  Report  to  the  Local  Government  Board  on  a  Prevalence  of 
Infectioas  Diseases  in  the  Registration  District  of  Aaokland,  and  on  the  General 
Sanitary  Condition  of  the  District.    7th  July,  1874. 

t  Dr.  Parsons's  Report  to  the  Local  Government  Board  on  the  Sanitary 
Ck>ndition  of  the  Spennymoor  Urban  District,  in  reference  to  the  prevalence 
therein  of  fever  and  other  infectious  diseases.    6th  March,  1884. 

X  Dr.  Page's  visit  in  connexion  with  the  Oholera  Survey. 

§  Dr.  Page's  Report  to  the  Local  Government  Board  on  the  circumstances  of 
recent  Presence  of  Scarlatina  and  Bnteric  Fever  at  Spennymoor,  County  of 
Durham.    16th  March,  1889. 

II  Memorandum  to  the  Local  Government  Board  on  the  recent  Prevalence  of 
Enteric  Fever  in  certain  areas  within  the  County  of  Durham  ;  by  Mr.  T.  W. 
Thompson.    25th  September,  1895. 


Table  II. 

Showing  the  Civil  Parishes  and  Wards  of  the  Urban  Distriet  oi 
Spenaymoor,  with  their  Area  in  Acres,  and  the  Namber  of 
Inhabited  honsea  and  the  Popolaticiu,  Male  and  Female,  of 
the  Civil  Parishes  and  Wards,  aod  the  whole  District  at  the 
Censne  of  1901.  For  comparison,  the  Popalation  at  the 
Censne  in  1891  for  the  District  as  extended  in  1891  is  also 
given. 
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Ab  now  constituted  the  Urban  District  of  Spennymoor  forma 
portiona  of  three  registration  sab-districts  each  in  a  different 
KegistratioQ  District. 

The  inter-relation  of  tlie  registi-ation  anb-districts,  civil  parishes, 
wards,  and  to  some  extent  the  distribntion  of  the  popalation  is  set 
forth  in  the  following  table. 

The  rateable  value  of  the  district  is  £37,431.  The  present 
general  district  rate  is  Is.  Gd.  in  the  £  in  Spennymoor  Ward  and 
la.  3d,  in  the  "  added  area." 

The  Tndhoe  Colliery  pays  rates  on  the  colliery  at  a  rateable 
value  of  roughly  £4,000,  the  Binchester  Colliery  £1,000,  the  Iron 
Works  £1,500,  the  \orth  Eastern  Railway  Company  £2,000 
annually.  The  Tudhce  Colliery  owns  about  700,  the  Bincfaester 
Colliery  120,  and  Bell  Brothers,  Limited,  aO  houses.  There  are 
no  other  companies  owning  houseM  in  thia  district,  but  two 
private  estates  each  own  and  pay  rates  on  about  forty  houses. 
These  companies  pay  on  tour-fifths  of  the  rateable  value  of  their 
houses,  and  they  are  allowed  for  empty  ones.  They  do  not. 
componud  for  the  general  district  rate  as  they  do  for  the  poor 
rate. 


:er-relation  of  the  HegiBtratioii  Sub-Districts,  CiTil  ' 

arda,  and  to  some  extent  the  distribution  of  the  ^^dSm^' 
in  the  Spennymoor  Urban  Dietrict  at  the  present  DMnaf.ytj 
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Gbolooy. 
alder  clay  overlying  the  coal  measares. 

TOPOOBAPHY. 

ia  undulating  and  aomewhat  bleak.  Its  aspect 
rom  the  park  of  Whitworth  with  ita  trees  to  the 
ilag  and  refuse  from  the  mines. 

on  ia  mainly  grouped  in  five  villagea  known  aa 
'udhoe  Grange,  Tudhoe  Colliery,  Tudhoe  Village, 

tsant. 


IIBB'   INDUSTBIES  OF  TUB   DISTRICT. 

doBtriee  are  coal  mining,  iron  works,  agricaltnre, 
d  aaw  millK. 

most  important  industry  is  coal  mining.  The 
low  mainly  of  the  mining  class.  There  are  only 
within  the  urban  district,  viz.,  Tudhoe  Colliery  in 
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Lpp.  A^o.  6.    Tudhoe  Ward,  employing  between  1,200  to  1,300  hands,  and  the 

Aitary    .  :  .  Whitworth  and  Rock  Collieries,  both  in  the  Spennymoor  Ward, 

gj^^jg*,  each  when  working  employing  some  20  to  30  men.     Many  of  the 

mVrSS^'^  iiihabitants  work  ontside  the  urban  district  at  the  neigh bonring 

Mrioivby      Collieries.    Some  150  men  are  employed  at  the  blast  farnaces  at 

rBaaoe.         Tudhoe  Iron  Works.    The  iron  industry  has  dwindled  much  of 

.       .      late  years  and  some  of  the  works  have  been  closed.    A  number  of 

the  inhabitants  are  employed  at  the  saw  mills  in  cutting  timber 

required  for  props  in  the  mines.    AH  the  mines  are  working  at 

present  with  the  exception  of  the  Whitworth  Colliery. 


Roadways. 

There  are  29  miles  of  highways  and  dedicated  roads,  and  two 
miles  of  undedicated  roads.  The  highways  are,  as  I  am  informed, 
made  of  10-inch  ballast  covered  with  slag  or  drosa  from  the  iron 
works.  The  main  roads  through  the  district  are  well  made, 
channelled  and  kerbed  and  well  scavenged.  The  other  roads  of 
the  district  known  as  "  Front "  streets  are  not  for  the  most  part  so 
well  made,  neither  are  they  all  channelled  or  kerbed  and  some  of 
them  are  indifferently  scavenged.  Many  of  these  front  streets  are 
wide,  and  in  a  few  places  young  trees  have  been  planted,  but  iu 
too  many  instances  the  trees  appear  to  have  been  wantonly 
destroyed.  **  Back  "  streets,  which  have  been  mainly  constructed 
for  carts  to  have  access  to  the  midden  privies  for  the  purpose  of 
scavenging  and  for  bringing  coal  to  the  houses,  are  often  foul  in 
the  extreme. 

At  the  date  of  my  first  visit  it  was  impossible  to  ascertain  the 
condition  of  the  back  streets  owing  to  the  snow.  But  on  my 
second  visit  I  found  some  back  streets  where  some  four  inches  of 
black  filthy  surface  mud  had  been  verv  recently  removed.  In 
these  cases  a  made-up  surface  was  to  be  seen.  It  was  evident, 
however,  that  many  of  these  back  streets  are  inefficiently  drained 
and  channelled  and  badly  scavenged,  although  from  their  very 
purpose  thoy  require  and  call  for  greater  cleanliness  than  the 
front  streets.  In  the  process  of  cleaning  out  the  contents  of  the 
midden  privies  and  ash  closets  some  portion  of  the  filth 
necessarily  falls  on  the  roadway  where  it  is  liable  to  lie  about, 
and  the  supply  of  coal,  always  abimdnnt  in  a  colliery  district  is 
brought  in  carts,  &c.,  and  shot  down  in  the  street  on  the  same 
polluted  surface  to  be  shovelled  into  the  coal  shed  at  leisure  ;  and 
thence  brought  into  the  house. 

Both  the  old  Spennymoor  Urban  District  and  the  area  added  in 
1894  have  had  a  considerable  amount  of  money  expended  upon 
the  improvement  of  their  streets. 

The  following  table  shows  the  loans  sanctioned  by  the  Local 
Government  Board  for  this  purpose  in  the  Spennymoor  Urban 
District* 
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Table  IV. 


APE.  A,  KOh  $4 


Showing  the  Number,  Date  of  Sanction,  Amount,  Period,  Purpose,  cosdition  and 
and  the  Area  for  which  the  sanction  is  granted  Jor  Loans  for  SfS^Senny" 

moorUrbMi 
District ;  by 
Dr.  Beece. 


Street  Improvement  in  the  Spennymoor  Urban  District. 


Period  for 

Dftte  on  whieh 
Sanction 

Amount. 

which  the 
Sanction 

Parpose. 

Area. 

wasOranted. 

is  Granted. 

6th  Jannary,  1876  .. 

450 

10 

Paving   and   chan-" 

Old 

6th  January,  1876... 

700 

20 

nelling. 
Paving   and   chan-  > 
nelling. 

Spennvmoor 
Local  hoard 

4th  Noyember,  1887 

4,000 

5 

Private  street  im- 
provement. 

aroa. 

22nd  JnnA,  1896    ... 

2,000 

6 

Private  street   im-' 
provement. 

9th  April,  1897      ... 

1,000 

10 

Street     improve- 
ment,                      y 

Mainly  the 
area  added 

22nd  Fobmary,  1898 

3,000 

6 

Private   street   im- 
provement. 

in  1894. 

28th  April,  1899    ... 

4,500 

7 

Private   street  im-^ 
provement. 

On  comparing,  at  the  date  of  my  visit,  the  condition  of  roa<^l8 
where  street  improvement  had  been  carried  out  with  the  descrip- 
tion given  by  the  Local  Government  Board's  Engineering  Inspectors 
of  the  condition  of  the  same  roads  at  the  time  that  sanction  to 
loans  was  made  the  subject  of  local  inquiry,  I  judged  that  very 
considerable  advantage  has  accrued  to  the  district  through  the 
work  which  has  been  carried  out  by  means  of  the  loans  which  are 
in  question. 

The  Dwellings  op  thtb  Working  Classes. 

The  greater  proportion  of  the  houses  in  the  district  are  in  good 
sanitary  condition  and  repair  and  many  that  I  inspected  were  well 
and  ti^ly  kept. 

There  are,  however,  houses  which  cannot  be  regarded  as  satis- 
factory from  a  public  health  point  of  view.  Some  few  dwellings 
are  so  damp  and  dilapidated  that  action  in  regard  to  them  under 
the  Housing  of  the  Working  Classes  Act  is  desirable.  Again,  there 
are  back  to  back  houses,  and  houses  without  windows  or  doors  at 
the  back  which  have  all  the  drawbacks  of  back  to  back  houses. 
And  there  are  houses  which  have  but  one  room,  with  a  small 
cupboard  opening  from  it,  which  is  used  as  a  scullery  or  larder. 
In  such  dwellings  there  is  generally  an  attic  under  the  tiles, 
approached  from  the  living  room  by  a  ladder,  but  this  room  is  often 
uncoiled.  From  time  to  time  the  Medical  Officer  of  Health 
reports  of  this  class  of  house,  and  some  of  them  have  been  altered 
so  as.io  improve  their  sanitary  condition,  *.«.,  the  attics  have  been 
ceiled,  Ac.    Overcrowding  and  all  its  attendant  evils  are  almost 
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APT.A^o.  5.  inevitable  in  such  houses.     Bad  types  of  houses  are  to  be  found 
Saoitanr  in  Jackson*s  Street,  Johnny's  Row,  &c.    There  is  a  certain  amount 

idmi^iSsSn^D  o^  crowding  of  dwellings  upon  area  in  some  of  the  older  parts  of 
rf*he  STCMiy-  Spennymoor  where  back  yards  are  only  a  few  feet  wide. 

i>r.BMi4.  ^  attention  should  be  drawn  to  a  common  and  very  serious  defect 

in  most  of  the  dwellings  in  the  district.  Many  of  the  back  yards 
are  indifferently  paved  with  porous  brick,  and  in  addition  the 
bricks  are  often  broken  and  the  yard  surface  uneven  ;  hence  slop 
water  and  washings  of  the  polluted  sur^e  of  the  yards  lie  ponded 
close  to  the  back  doors  of  the  houses,  which  are  the  doors  mainly 
used  by  the  inhabitants,  and  thus  foul  matters  of  one  and  another 
kind  are  constantly  being  introduced  into  the  dwellings  on  boots, 
&c.,  and  by  children. 

There  are  several  instances  where  the  back  yards  are  shared  in 
common  by  the  inhabitants  of  more  than  one  house. 

Courts  as  such  scarcely  exist,  but  there  are  certain  places  in 
the  old  parts  of  Spennymoor  which  for  all  practical  purposes  are 
courts. 

Overcrowdifig  of  persons  in  houses  was  not  specially  obvious  at 
the  dates  o{  my  inspection,  I  am  informed  that  the  closing  of  a 
large  iron  works  has  caused  some  800  to  900  workmen  to  leave  the 
district  recently,  and  hence  any  congestion  that  may  have  existed 
has  been  relieved. 

The  Water  Supply. 

In  the  rural  part  of  the  district  there  are  a  few  isolated  houses 
supplied  with  water  from  wells,  but  the  water  supply  of  the  bulk 
of  the  district  is  derived  from  the  Weardale  and  Consett  Water 
Company.  Thia  Company  supplies  nearly  the  whole  of  the 
western  and  northern  portion  of  the  County  of  Durham.  The 
water  is  collected  in  the  Weardale  district,  and  is,  I  am  informed, 
an  upland  surface  water,  which  in  its  natural  state  has  a  tendency 
to  dissolve  lead.  This  is  rectified  by  treating  the  water  by  means 
of  lime.  The  length  of  lead  piping  is  reduced  to  a  minimum  in 
the  house  connexions,  and  domestic  supply  pipes  are  usually  of 
iron  enamelled  inside. 

The  water  supply  is  constant,  and  there  are  practically  no 
cisterns  in  the  houses,  other  than  in  the  few  (about  30)  which  have 
water-closets,  and  then  the  cistern  is  merely  a  two-gallon  flushing 
tank.  The  water  is  laid  on  to  each  house  ;  in  most  instances  it  is 
carried  inside  the  houses.  There  are  only  a  few  houses  (e^^  in 
Merrington  liane)  which  are  supplied  from  standpipes.  There 
are  three  houses  in  Whitworth  Colliery  which  have  no  water 
supply,  and  the  occupiers,  by  arrangement,  fetch  the  water  from 
a  tap  on  a  neighbouring  main. 

There  is  a  local  reservoir  at  Spennymoor,  built  many  years  ago 
on  the  hill  side.  Since  its  erection  the  town  of  Spennymoor  has 
advanced  out  to  it  and  past  it.  This  reservoir  is  uncovered, 
and  there  is  a  black   deposit   on   its  sides.      Land  on  a  higher 
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level  than  the  reBervoir,  aiul    inside  tlie  conlaining  wall  of  the 
Water  Compau^'s  preiniBCB,  is   cnlti-vated.      Higher  up  the  hil)  s 
Bide  are  streets  of  hoases,  Uiu  natural  drainage)  from  which  appears  ^ 
to  bti  towards  the  reservoir.     In  these  streets  are  many  midden  » 
■i\'ies,  from  some  of  which  soakage  taltes  place  into  the  grunnd.  i 
could  not  ascerlain  that  leakage  took  place  into  the  reservoir  ^ 
from  the  ground  above,  but  it  is  manifest  that  if  the  reservoir 
did  leak  there  would  also  be  an  opportunity  for  the  percolation  of 
polluted  ground    water  into  it  if  the    level  of  the  water  in  the 
reservoir  were  below  that  of  the  ground  water.    This  reservoir 
does  not  appear  to  be  essential  to  the  system  of  water  supply  to 
the  district. 

The  supply  to  the  district  is  staled  to  be  ample  iu  qnantity,  and 
the  quality  is  aaid  to  be  good. 


» 


Sbwbragb  and  Sewage  Disposal, 

The  sewers  appear  nearly  always  to  be  of  socketed  glazed  stone- 
ware pipes  with  clay  joints. 

There  are  a  series  of  sewers  in  the  old  Local  Board  District 
I  of  Spennymoor — now  the  Spennymoor  Ward — which  have  been 
iaia  piecemeal  at  various  dates.  Most  of  these  were  put  down  in 
the  lime  of  the  Spennymoor  Local  Board.  Only  iu  two  instances 
'  were  sewere  provided  out  of  money  borrowed  under  sanction  of 
the  Central  Health  Authority,  and  these  were  short  lengths,  viz.: 
in  1865  and  1878,  The  sewers  laid  down  in  18fi5  consisted  of 
330  yards  of  brick  culvert,  2(KI  yards  of  segment  tiles,  and  SOO 
yards  of  earthenware  pipes. 

In  the  added  area  there  are  pipes  which  receive  sewage,  but 
it  is  not  possible  to  say  to  what  *'xtent  tbey  were  originally 
constructed  as  sewers,  or  were  intended  to  serve  merely  as 
surface-water  drains.  They  are  said  tu  be  glazed  stoneware 
socketed  pipes  mostly  having  clay  joints.  None  have  been 
provided  by  money  borrowed  with  the  Board's  sanction. 

No  complete  plan  of  the  sewerage  was  produced  for  my 
inspection,  eitlier  for  Spennymoor  Ward  or  elsewhere.  For  the 
wlded  area  there  exist  certain  plans  of  sewers  for  individual 
streets,  but  it  is  impossible  without  considerable  excavation,  to 
form  so  estimate  of  the  extent  to  which  this  portion  of  the  district 
haa  been  sewered.  Sewers  cannot  be  traced  by  manholes,  as  these 
are  few.  Their  ventilation  is  bad  :  when  the  cover  of  a  manhole  is 
lifted  the  smell  arising  from  the  sewers  is  offensive.  To  prevent 
egress  of  foul-smelling  air  from  the  manholes,  most  of  them  have 
bad  a  sheet  of  iron  or  other  substance  placed  over  thi;  opening  to 
the  sewers  beneath  the  grids,  or  the  detritus  tray  has  been  so  titted 
as  to  stop  ventilation. 

In  the  added  area  at  Tndhoe  Colliery  there  are  one  or  two 
■  ventilating  shafts,  but  they  are  too  few  in  number  to  have  any 
kuppreciable  effect  on  (he  ventilation  of  sewers.  Ko  arrangement 
■for  systematic  flnahing  of  the  sewers  or  drains  exists  in  the 
^llKtrict ;  the   sewers  are  said  to  bn  occasionally  flushed  from  a 


>'o-5.  water  cart.     In  a*!veral  of  ihe  manholes  there  where  indications 

simitnry  of  siU  proliubly  caaaed    by    defective  laying,  faulty    gradients, 

liSj^'nWretion  Bobaideiice,  or  wrong  calibres  of  pipes.     Other  evidences  of  faalCy 

of  iiie  spenoj-  construction  such  as  defective  brickwork  and  pipe  fitting  were 

Diiirioi''by  observed,  ami    I  hoard  complaints  at    varioa"  places  of  drains 

Dr  Rwc'a.  becoming  choked  or  overflowing  which  did  not  seem  to  me  to 
be  altogether  due  to  blocked  gullies. 

These  sewers  have  numerons  outfalli^  into  the  Tndhoe  and 
Nicky  Nack  Becks,  or  into  small  atreaniB  feeding  them,  which 
are  tributaries  of  the  River  Wear.  The  Surveyor  professed 
ignorance  of  the  position  of  these  outfalls,  save  what  is  termed 
the  main  outfall  at  the  disposal  works  for  the  sewage  of  Old 
Spennymoor,  and  the  outfall  of  the  main  sewers  from  Tudhoe 
Grange  and  that  from  Tndhoe  Colliery  ;  but.  with  the  assiatanoe 
of  Mr.  Robinson,  the  County  Council  Inspector,  I  ascertained  the 
position  of  a  number  of  these  outfalls. 

The  sewage  disposal  works  of  Spennymoor  Ward,  the  old  Local 
Board  area,  are  on  the  banks  of  the  Tudhoe  Brook.  The  sewage 
is  received  into  duplicate  settling  tanks  and  paiises  on  to  coarse 
bacterial  coke  filters,  which  are  three  in  number.  Fi-om  the  coarse 
filters  the  sewage  passes  to  fine  bacterial  filters,  and  from  tJieee 
the  effluent  passes  direct  inio  the  Tudhoe  Brook.  There  is  also  a 
Etorm-water  filter,  but  it  was  apparently  not  in  use  at  the  time  of 
my  visit.  The  measurements  of  the  filter  beds,  Ac,  furnished  to 
me  at  the  inquiry  by  the  Snrveyor,  I  found  on  visiting  the  works, 
to  be  inaccurate.  He  has  since  prepared  for  me  a  plan  of  these 
works.  On  this  plan  the  position  of  the  storm  filter  is  shown,  but 
there  is  no  indication  given  nn  to  how  the  storm  water  can  reach 
it  nor  how  it  can  be  discharged,  I  am  doubtful  whether,  as  a 
matter  of  fact,  it  can  be  used.  Also  no  bye])ass  or  overflow  pipe 
from  the  main  sewage  worka  is  shown  on  the  plan  though  I  found 
that  one  existed.  On  the  occasion  of  my  first  visit  to  the  sewage 
works,  of  which  my  intention  was  only  known  to  the  Urban 
District  Council  and  their  officers  an  hour  or  so  previously,  the 
sewage  was  passing  into  the  works.  But  it  had  snowed  over 
night  and  it  was  still  freezing,  and  it  was  evident  that  the 
sewage  had  only  very  recently  been  turned  into  the  works.  The 
Officers  of  the  Authority  present  with  me,  the  Clerk,  the  Inspector 
of  Nni^ances,  and  the  Surveyor  affected  to  be  ignorant  of  the 
existence  of  the  hyepass,  but  through  this  byepass  all  the  sewage 
had  been  discharged  directly  into  the  beck  up  to  wiiliin  a  few 
mlnnleB  before  my  arrival  at  the  works.  Also  on  a  second  visit 
made  to  the  works,  at  a  li;i:e  when  there  was  con  side  ni  hi  e  additioD 
to  the  storm  water  from  the  melting  imow,  all  the  sewage  was 
being  passed  directly  into  the  Tndhoe  Beck  through  the  byepaae. 

On  its  way  to,  bnt  some  little  distonce  from,  the  sewage  disposal 
■works,  the  main  sewer  is  carried  over  a  ditch,  which  opens  a  few 
feet  further  on  into  the  Tndhoe  Beck,  As  the  sewer  is  earned 
over  the  brick  arch,  the  side  of  the  sewer  is  left  open  to  permit  of 
"flood  water"  tiniliug  u  ready  means  of  exit  to  the  ditch.  An 
iron  plate  inserted  into  the  sewer  here  would,  by  (urnin^  the 
whole  of  the  sewage  into  the  ditch,  or  virtually  iiiln  the  be(^, 
prevent  any  of  it  reaching  the  sewage  dispr>eai  worl.f. 


.^^ 
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^^  No  anal.veie  of  the   effluent    was  available.     Bat  the   County  -vpp.  a.  m. 

Conncil  have  iiiaile  iiamerous  complaints  in  connection  with  the  aaniiary 

toltatiou  of  the  beck  from  these  works,  and  it  has  been  known  ^^ini"",^ 

or  years  that  these   were  quite   ioEidequate   to  deal   with    the  d  tbs  spgui 

jolnme  of  sewage  from  the  population,  roughly   0,000,  of  the  f9°'-^'*>!^, 

ISistrict  they   serve.      The    District   Conncil  shelter  themselves  i 
behind  the  plea  that  they  do  not  wish  to  make  fresh  arrangements 
nulil  tbe  Royal  Commission  on  sowag'e  disposal  has  reported. 

Farther  down  the  Tudhoe  Be^;k  is  another  outfall  sewer,  a 
lircular  pipe  15  inches  in  diameter,  from  Tudhoe  Grange,  which 
Is  said  to  serve  some  1.400  honees  and  6,'100  persons.  It  discharges 
l^ewage  in  a  crude  state  directly  into  the  tieck. 

Still  farther  down  the  beck  is  the  overflow  pipe,  9  inches  in 

iaraeter,  from  a  brick  tank  20  feet  by  7  feet  and  t3  feet  to  7  feet 

in  depth.     The  sewage  from  the  lower  part  of  the  Tudhoe  village 

is  received  into  this  tank,  which  holds  up  the  sludge,  while  the 

liquids  pass  on  to  the  beck. 

.\t  Tudhoe  Colliery  village  there  is  a  settling  tank,  some  90  feet 
long,  15  feet  wide,  and  2  feet  deep,  built  of  brick,  which  receives 
Se^Bge,  The  sewage  which  enters  is  made  to  traverse  the  length 
of  the  tank  three  times  by  means  of  two  longitudinal  partitions, 
Bnd  is  diBchai^ed  by  a  H-inch  pipe,  tn  Ihe  Nicky  Nack  Beck.  I 
"learnt  of  the  existence  of  this  outfall  from  Mr.  Robinson. 


Also,  in  a  field  situated  to  the  norlh-weat  of  Tudhoe  Colliery, 
id  to  the  east  of  Tudhoe  village,  is  a  lank,  lb  feet  by  14  feet  and 
'  uncertain  deptli,  covered  over  by  wooden  planks.  The  sewage 
^  ittles  in  this  tank,  and  the  overflow  passes  by  means  of  a  il-inch 
ripe  into  a  tribuuiry  of  the  Nickr  Nack  Beck  ;  or  the  sewage  can 
ic  piseed  directly  into  the  beck.  The  tank  receives  a  portion  of 
ho  sewage  of  Tudhoe  village.  This  is  another  of  the  outfalls 
hown  me  by  Mr.  Robinson. 

Again,  at  Tudhoe  Colliery  village  there  is  a  circular  pipe,  2  feet 
D  djamet«r,  discharging  crude  sewage  into  the  same  tributary 
f  Ihe  Nicky  Nack  Beck  as  that  just  mentioned.  This  pipe 
ppareutly  brings  the  sewage  from  one  portion  of  Tudhoe  Colliery 
illage. 

In  this  neiglibourhood  the  drainage  from  stables,  stable  yanls,  a 
laughterhonse,  lair,  pigsty,  &c..  linds  its  way  in  a  self-made 
liannel  to  discharge  into  the  beck  by  the  side  of  the  sewage  pipe. 

At  Low  Spennymoor,  b'erryliill  Ward,  is  a  tank,  10  feet  square 
and  alKiut  4  ft;et  or  so  deep,  rouglily  made  of  stones  placed 
together  without  mortar,  and  covered  over  by  planks  on  which 
jsrih  is  piled,  which  receives  ihe  suwage  uf  this  district.  The 
tBnk  is  unventiiated  and  is  not  watertight,  but  the  surrounding 
toil  is  a  retentive  clay.  The  tank,  which  had  about  3  feet  of 
ediment  at  the  time  of  my  visit,  overflows  into  a  1^-inch  circular 
pipe  sewer  laid  beside  the  branch  railway  connecting  Sponny- 
noor  and  Ferryhlll.  After  a  while  this  pipe  sewer  becomes,  for 
yards,  an  open  culvert,  which  eventually,  by  aid  of  a 
dx-iticb  pipe  paeelng  under  the  rails,  diecharges  into  ditches  on 


either  aide   of  the  railwsy    line.      Tliese   two   ditches    In   turn 
discharge,  about  hnlf  a  mile  further  on,  into  an  unnamed  beck,  a 

I   tributary  of  the  River  Wear.     This  outfall  was  also  shown  me  by 

'  Mr.  RobiuBou. 

1  heard  a  rumour  that  still  snother  outfall  sewer  existed,  which 
disctiarged  its  contents  into  an  old  mining  shaft.  I  &ilod, 
however,  to  find  this  outfnil  sewer. 

In  the  coarse  of  certaiu  of  these  sewers  in  the  newly  added  area 
there  are  tanks  or  cesspits  cooatmcted  for  retaining  the  solid 
matter,  the  liquid  passing  on  down  the  pipes.  These  tanks  are 
roughly  made  of  bricks  or  stones  and  are  covered  by  planks  with 
earth  filled  in  over.  They  are  said  to  be  periodically  emptied,  and 
when  it  becomes  necessary  to  opeu  them  the  ground  mnst  be  dug 
up.  They  retain  putrefying  sediment  and  add  to  the  ofifensivenesa 
of  the  sewers. 

Thus  in  connexion  with  certain  of  the  outfall  sewers  and  in  the 
course  of  some  of  the  sewers,  there  are  settling  tanks  of  crnde 
construction  and  of  greater  or  less  capacity  ;  otherwise  there  is  no 
treatment  of  sewage  in  Ihe  added  area. 

Tudhoe  Beck  as  it  flows  between  old  Spennymoor  and  Tadhoi? 
Orange  is  grossly  poUuleii  ;  filth  of  varions  kinds  were  seen  in  it. 

Attention  should  also  be  drawn  to  thn  nse  made  of  the  roadway 
gullies  for  disposing  of  slop  water,  Jfcc.  Loaua  of  £2,000,  £1,UOO, 
£3,000,  £4,.'>00  have  been  sanctioned  by  the  Local  Government 
Board  for  street  improvements  after  local  inquiries  held  in  18%, 
1897, 1898,  and  1899,  and  in  each  instance  "  surface  water"  drains 
have  been  provided  in  the  roadways.  At  the  inquiry  in  1896,  in 
respect  of  a  street  improvement  at  Tudhoe  Grange,  it  was  stated 
by  the  district  surveyor  that  a  scheme  of  sewerage  and  sewage 
disposal  for  this  portion  of  the  district  was  about  to  be  prepared. 
No  scheme  of  sewerage  or  sewage  disposal  was,  however  forth- 
coming at  the  dates  of  the  inqniries  by  the  Board's  Kngineering 
Inspectors  in  1897,  1898.  and  1899,  and  after  this  last  inquiry  the 
Inspector,  in  reporting  to  the  Boarit  on  the  application,  drew 
attention  to  the  risk  that  the  provision  of  these  suri»ce  water  drains 
would  locally  be  allowed  to  serve  as  an  excuse  for  neglecting  to 
provide  proper  sewers.  The  LocalGovernmentBoard  sanctioned  the 
loan  asked  for  in  respect  of  the  street  improvenients  at  Merrington 
Lane  and  Low  Spennymoor  in  1899  on  a  receipt  of  an  under- 
taking by  the  District  Council  that  no  house  drain  shall  be 
connected  with  the  surface  water  drains,  and  that  all  the  joints  of 
the  surface  water  drains  shall  be  made  with  cement. 

So  far  as  I  could  ascertain,  no  distinction  is  in  practice  drawn 
locally  betweun  sewers  and  surface  water  drains.  Whether  the 
pipe  drains  which  receive  the  slop  drainage  from  the  gullies  in 
back  yanls,  &c,,  were  originally  laid  as  sewers  or  surface  water 
drains  I  cannot  say;  but  surface  water  drains  are  certainly  in 
some  measure  utilised  as  sewers,  as  the  Board's  Kngineeriug 
Inspector  anticipated  they  might  be.  .Slop  water  is  habitually 
emptied  into  the  road  gullies  at  Mount  Pleasant  and  in  parts  of 
Tudhoe  Colliery  village,  and  so  it  ultimately  reaches  the  water 
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conraes  without  nndergoing  any  treatment,  with  the  exception,    app.a^No.6. 
perhapB.  of  that  of  subeidence  in  a  settling  tank  of  rudimentary  smitajry 

fi^^^J^*i^^  condition  and 

COIlBtmCtlOn.  administmtion 

of  the  Bpenny- 

Some  rows  of  dwellings,  as  at  Tudhoe  Colliery  village,  are  moOTUrbw 
without  sewers  altogether,  and  where  this  is  the  case  slop  water  is  Dr.  Beeco. 
thrown  into  the  midden  or  on  to  the  ground,  thereby  increasing 
the  fouling  of  the  surface  soil  to  which  I  have  referred. 

Branch  drains  as  a  rule  appear  to  consist  of  glazed  stoneware 
socketed  pipes,  with  clay  joints,  carried  round  the  backs  of 
dwellings  to  gullies  in  the  yards ;  these  gullies  are  trapped. 

There  are  few  houses  with  any  inside  drains  beyond  sink  waste 
pipes,  which  are  usually  cut  off  and  discharge  into  the  open  air. 
There  are  only  some  30  water  closets  in  the  district:  new 
dwellings  are  habitually  provided  with  ash  closets,  not  with 
water  closets. 

In  tbe  circumstances  above  mentioned,  it  may  be  judged  that 
want  of  proper  sewerage  tends  to  prejudice  the  health  of  the 
inhabitants  of  Spennymoor  by  reason  of  the  general  fouling  of  the 
ground  which  has  thereby  occurred,  and  also  that  serious  pollution 
takes  place  of  the  River  Wear  through  its  tributaries.  This  has 
been  the  subject  of  repeated  representations  and  complaints  to  the 
District  Council  by  the  County  Council ;  and  the  Board,  in  1899, 
drew  the  attention  of  the  Urban  District  Council  to  the  generally 
unsatisfactory  condition  of  the  drainage  and  to  infringement  of 
the  Rivers  Pollution  Prevention  Acts,  and  requested  "that  the 
matter  may  receive  the  immediate  consideration  of  the  District 
Council  with  a  view  to  the  preparation  and  submission  to  the 
Board  at  an  early  date  of  a  suitable  scheme  for  putting  the 
sewerage  and  sewage  disposal  arrangements  of  the  district  on  a 
satisfactory  footing." 

It  is  no  doubt  the  case  that  the  configuration  of  the  district  does 
not  readily  lend  itself  to  a  system  of  sewers  which,  while  serving 
the  whole  area,  shall  deliver  the  total  sewage  to  a  single  outfall. 
A  single  outfall  is  not,  however,  essential.  The  complaint  of  the 
County  Council,  which  seems  to  be  borne  out  by  facts,  is  that  the 
District  Council  have  made  no  serious  effort  to  attack  the  sewerage 
question,  whether  by  a  scheme  of  a  single  outfall  sewer  or  of  a 
series  of  outfall  sewers  along  with  disposal  works  wliere  efiBcient 
purification  of  the  sewage  can  be  effected. 

The  excrement  disposal  of  the  district  is  by  privy  middens  of 
the  kind  so  common  in  the  mining  villages  of  the  north  of 
England.  Many  of  these  middens  are  of  large  size,  uncovered, 
sunk  below  the  surface  of  the  ground,  and  uncemented  on  their 
inside ;  so  that  they  allow  of  soakage  into  or  from  the  soil.  In 
some  instances  where  middens  are  near  dwellings,  or  where  there 
are  no  yard  gullies  handy,  the  slop  water,  urine,  &c.,  are  thrown 
into  them,  and  many  middens  are  so  constructed  that  the  rain 
water  from  the  roofs  of  the  privies,  &c.,  drains  directly  into  them. 
Some  are  so  arranged  that  two  to  four  privies  discharge  into  one 
midden.  Many  privy-middens  of  the  old  type  have  been  altered ; 
they  have  been  p^y  covered  in  at  the  si  ies  and  supplied  with 
19084  F 
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Lpp.  A^'o.  5.    roofs ;  and  others  have  been  replaced  by  the  so-called  ash  closet. 

tnitary  The  ash  closets  which  form  aboat  five  per  cent  of  the  privy 

iminiStr^ion  accommodation  in  the  district  are  to   be   seen   principally  in 

r  the  spenny-  Spennymoor  ward,  and  they  are  said  to  be  adopted  in  connection 

te^S'^y      ^ith  all  new  houses.    The  seat  of  sach  ash  closet  lifts  np,  and 

r.  BeecSn.        the  ashes,  &c.,  are  thrown  into  a  sort  of  tank  under  the  seat,  to 

which  an  outlet  is  provided,  generally  behind  in  a  back  street,  for 

the  contents  to  be  emptied  by  the  scavenger.    These  midden 

privies  are  often  placed  near  to  the  pantries  and  back  vnndows  of 

the  houses  in  close  and  confined  back  yards.* 

In  some  parts  of  the  district  there  are  practically  no  back  yards, 
and  the  midden  privies  and  coal  sheds  form  a  long  line  of  build- 
ings erected  between  the  backs  of  two  rows  of  houses.  There  are 
rows  of  such  midden  privies  at  Tudhoe  Colliery  village,  and  at 
Mount  Pleasant. 

The  midden-privies  of  the  greater  number  of  the  schools  have 
been  erected  so  that  the  midden  is  between  two  rows  of  privies, 
the  midden  with  its  associated  privies  being  covered  by  a  single 
roof.  At  either  end  of  the  midden  is  an  aperture  through  which 
ashes  may  be  cast  into  it,  and  by  way  of  which  the  midden 
contents  may  be  cast  out  in  cleansing  operations.  The  floor  of 
the  midden  is  generally  sloped  to  permit  of  the  liquids  running 
to  the  central  channel.  From  the  construction  of  these  middens 
it  is  almost  impossible  to  cause  the  excrement  to  mix  with  the 
ashes,  which  are  only  just  thrown  in,  so  that  they  fall  near  the 
entrance  doors.  The  strong  objections  to  this  class  of  privy 
midden  at  schools  have  been  commented  on  by  the  County 
Medical  Olficer  of  Health  in  one  of  his  Reports  on  Spennjinoor. 

Scavenging. 

For  scavenging  purposes  the  district  is  divided  into  12  divisions, 
each  of  which  is  under  separate  contract.  The  total  sura  paid  is 
nearly  £700  per  annum.  The  contractors  agree  to  do  the  work 
*' according  to  the  directions  and  to  the  satisfaction  of  the 
Inspector  of  Nuisances  for  the  time  being  of  the  said  Council, 
and  so  that  each  ashpit  shall  be  emptied  once  in  each  lunar  month 
or  oftener  if  necessary,  and  also  that  each  earth  closet  shall  be 
emptied  twice  in  every  week,  or  oftener  if  necessary,  and  when 
required  by  the  Inspector  of  Nuisances." 

As  a  general  rule  the  scavenging  was  fairly  well  performed,  but 
there  were  many  instances  observed  where  both  the  large  privy 
middens  and  the  ash  closets  were  full  to  overflowing.  The 
necessity  for  constant  supervision  of  the  work  was  evident. 

There  is  no  refuse  destructor  in  the  district,  and  the  contractors 
dispose  of  the  contents  of  the  midden  privies  and  ashpit  privies 
when  and  how  they  can. 

Nuisances. 

It  is  impossible  to  go  far  in  the  inhabited  part  of  the  district 

i  without  coming  upon  obvious   nuisances.      For  the   most  part 

nuisances  are  of  the  kind  inevitably  associated  with  the  uncovered 
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and  fatnltily-tonstracted  midden-privies,  even  when  their  cleanBing  app.ajwo.  8 

is  systematically  effected.    Bat  there  are  nndrained  cowsheds  and  sanitary 

stables,  and,  as  I  have  already  said,  there  are  damp  and  dilapidated  SSSSSStoSa 

houses,  and  defective  paving  to  back-yards,  which  give  rise  to  ofthe  SMmii 

obvioQS  and  serious  nuisances.  m^ot;  by 

Dr.  Beeoe. 

The  existence  of  certain  of  these  nuisances,  I  was  informed, 
had  been  brought  to  the  notice  of  the  District  Council  from  time 
to  time,  but  no  adequate  steps  had  been  taken  to  deal  with  them. 
It  appeared  to  me  that  the  action  of  the  Council  had  been  mainly 
concentrated  on  dealing  with  the  ever-recurring  nuisance  of  the 
overfull  midden-privy ;  indeed,  the  time  of  the  Inspector  of 
Nuisances  must  be  very  fully  occupied  in  supervising  the  empty- 
ing and  cleansing  of  these  objectionable  places  by  the  scavengers, 
and  such  action  as  has  been  taken  with  regard  to  these  middens 
has  often  done  little  to  abate  the  nuisance.  In  recent  years  many 
of  the  middens  have  been  roofed  over,  but  so  far  as  could  be 
ascertained,  their  floors  have  not  been  raised  above  the  ground 
level,  nor  have  they  in  underground  structure  been  made  water- 
tight. Many  middens  have  been  replaced  by  ''ash  closets,''  which 
is  in  one  sense  a  gain,  as  the  amount  of  refuse  and  excrement  that 
can  in  each  instance  be  stored  is  limited  to  a  comparatively  small 
space  under  the  closet  seat,  but  the  gain  may  be  counterbalanced 
by  increased  fouling  of  the  surface  of  the  back  streets,  due  to 
more  frequent  removal.    This  depends  on  how  the  work  is  done. 

What  is  wanted  is  a  more  general  use  of  the  powers,  which 
under  the  provisions  of  the  ^blic  Health  and  other  Acts,  are 
entrusted  to  the  District  Council,  in  their  capacity  as  the  Sanitary 
Authority  of  the  District.  Routine  inspection  of  the  district  for 
the  discovery  of  nuisances  should  be  carried  out  thoroughly  and 
systematically  with  a  view  to  ascertain  what  nuisances  exist 
calling  for  abieitement  under  the  powers  of  the  Public  Health  and 
other  Acts.  It  is  the  duty  of  the  District  Council  to  enforce  the 
abatement  of  such  nuisances  (Public  Health  Act,  1875),  section  92, 
and  this  independently  of  complaints  from  inhabitants.  In 
the  case  of  nuisances  likely  to  recur,  the  District  Council  should 
not  rest  satisfied  with  their  mere  abatement  for  the  time  being, 
but  should  require  the  execution  of  such  works  as  may  be 
necessary  to  prevent  their  recurrence,  and  failing  compliance 
should  take  legal  proceedings  in  accordance  with  sections  95  and 
96  of  the  Public  Health  Act,  1875. 

Common  LiOdging  Housbs. 

There  are  only  three  restored  common  lodging  houses  in  the 
district,  all  in  the  Spennymoor  Ward.  The  general  condition  of 
one  is  fairly  good,  of  one  indifferent,  and  of  the  third  the 
surronndiufiTB  were  bad.  The  back  yard  of  this  latter  house  is 
only  a  few  feet  in  width  and  the  paving  is  defective.  In  it  there 
are  two  dilapidated  privies  opening  to  a  common  midden  the  walls 
of  which  were  leaky,  and  there  was  a  tub  of  stinking  slush  for 
pigs*  food  under  the  windows.  A  fowl-house,  a  wash-house,  and 
what  did  duty  as  a  urinal,  were  also  crowded  into  this  narrow^ 
yard. 

wm  F  2 
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p.^No.  5.       infr^  Joseph  Elliott,  Inspector  of  Police,  Spennymoor,  is  paid  a 
itary  Salary  of  £10  per  annum  by  the  Urban  District   Council  for 

dnto^SoD  inspecting  and  reporting  on  these  three  houses, 

le  Spenny- 

riS'^  None  of  these  houses  comply  with  the  Councirs  own  Byelaws 

Reeoe.  ^      regulating  Common  Lodging  Houses. 

There  is  no  separation  or  partition  between  the  beds  allotted  far 
married  couples,  and  adult  *'  single  men  *'  are  allowed  to  sleep  two 
in  a  bed,  the  byelaws  to  the  contrary  notwithstanding.  The  latter 
practice  appears  to  have  the  written  assent  of  the  Urban  District 
Council,  for  in  the  sleeping  rooms  are  hung  printed  cards  bearing 
the  heading  "Speiinymoor  Urban  District  Council — Rules  and 
Regulations  for  Common  Lodging  Houses.'*  On  these  cajrds  the 
total  number  of  lodgers  that  are  to  be  received  in  the  house  is 
filled  in  in  ink,  the  number  of  the  room  quoted,  and  the  number 
of  persons  to  be  received  in  that  room.  As  an  instance,  in  one 
room  occupied  by  single  men  the  card  displayed  has  the  following 
written  on  it  in  red  ink  : — **  Room  No.  5  :  four  Beds,  eight  persons 
allowed  in  this  room."  These  notices  have  printed  at  their  foot, 
*'  By  order  of  the  Council,  F.  Badcock,  Clerk  to  the  said  Council." 


Dairies,  Cowsheds,  and  Milkshops. 

There  are  some  39  registered  milk  sellers. 

The  Urban  District  Council  has  adopted  and  issued  a  set  of 
Regulations  for  Dairies,  Cowsheds,  and  Milkshops,  but  these 
regulations  have  not  been  enforced. 

In  the  cowsheds  visited,  cows  in  excess  of  the  number  for  which 
they  are  registered  were  in  some  instances  found  ;  some  of  these 
sheds  are  dark,  unventilated,  and  undrained,  and  quite  unfitted 
for  keeping  cows  in  ;  nearly  all  were  in  a  dirty  condition. 

It  is  useless  to  expect  improvement  without  proper  inspection 
by  the  Inspector  of  Nuisances,  and  without  action  by  the  District 
Council,  who  at  present  appear  to  be  neglecting,  in  this  important 
matter,  to  protect  the  health  of  their  district.  Foecal  pollution  of 
the  milk  must  occur  with  great  frequency  in  these  filthy  cowsheds, 
and  the  introduction  in  this  way  of  various  harmful  organisms 
into  the  milk,  may  in  a  measure  account  for  the  high  death-rate, 
not  only  among  babies  but  also  among  adults,  attributed  to 
"  diarrh(pa  "  in  this  district.* 

Slaughter  Houses. 

There  are  some  31  registered  slaughter  houses  in  the  district, 
and  the  District  Council  has  adopted  byelaws  regulating  slaughter 
houses.  Those  visited  by  me  were  in  a  fairly  clean  condition, 
l^ut  in  some  cases  the  lair  adjoined  the  slaughter  house,  and  was 


*  In    this    connexion    the    vimlent    pathogenic    properties    of  the  bacillas 
enteritidis  of  Gaertner— an  organism  foand  in  the  intestine  of  the  cow — may  be 


alluded  to. 
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inefBciently  drained.    Cases  were  also  seen  where  the  lair  was  in    a.pp,a^No.5 

use  as  a  stable,  and  in  several  slaughter  houses  were  kept  articles,  sanitary 

which  should  not  be  found  in  places  set  apart  for  slaughtering,  2d?^nte£iSoi 

such  as  sausage  machines.    Preparing  meat  for  sale  in  places  used  of  the  SMimy 

'for  slaughtering  and  dressing  carcases    has    before    now  been  Dtetrict'by 

associated  with  serious  food  poisoning.     In  this  matter  again  Dr.»oeoe. 
competent  inspection  is  necessary. 

Bakbhousbs. 

I  am  informed  that  there  are  in  the  district  only  three  bake- 
houses, of  which  one  is  registered  and  two  are  not.  The  bulk  of 
the  baking  is  done  at  the  homes  of  the  people. 


Isolation  Hospital. 

On  the  Durham  County  Council  putting  into  operation  the 
Isolation  Hospital  Act,  1893,  and  proposing  to  combine  districts  in 
this  part  of  Durham  for  hospital  purposes,  the  Spennymoor  Urban 
District  Council  decided  to  erect  a  hospital  of  their  own  for  the 
isolation  of  infectious  diseases.  This  was  built  by  moneys  raided 
on  a  loan  sanctioned  on  6th  October,  1899,  by  the  Local  Govern- 
ment Board,  after  local  inquiry. 

The  hospital  is  situated  at  the  south-west  end  of  the  district. 
It  consists  of  two  payilion  blocks,  containing  12  beds  in  four 
wards,  and  is  thus  capable  of  accommodating  at  the  same  time  two 
separate  diseases  in  both  sexes. 

There  is  a  laundry  block  containing  a  wash-house,  and  ironing 
room,  a  disinfecting  apparatus,  an  ambulance  shed,  and  a  mortuary. 
There  is  an  administration  block,  in  which  the  superintendent 
nurse,  the  caretaker,  and  his  wife  live,  and  besides  these  quarters 
there  are  rooms  available  for  nurses.  The  caretaker  is  an 
ex-miner ;  his  wife  does  the  washing  for  the  hospital. 

There  is  a  galvanized  iron  building  on  land  adjoining  the 
isolation  hospital,  which  was  erected  under  fear  of  extension  of 
small-pox  from  Middlesbrough  some  years  ago.  This,  it  was 
stated  at  the  local  inquiry  held  in  August,  1898,  was  to  be  used  as 
the  caretaker's  cottage  ;  but  it  is  now  occupied  by  one  of  the 
workmen  of  the  Urban  District  Council. 

Before  inquiry  was  held  into  the  application  for  loan  to  erect 
the  isolation  hospital,  the  plans  had  been  the  subject  of  much 
correspondence  between  the  Local  Government  Board  and  the 
District  Council.  The  plans  originally  submitted  were  faulty  in 
many  respects,  and  the  Board,  by  correspondence  and  by  inviting 
conferences  at  Whitehall,  endeavoured  to  assist  the  Council  as 
much  as  possible  in  arranging  a  suitable  scheme.  Amendments 
were  made  in  some  respects  and  others  appeared  called  for  as  a 
result  of  the  local  inquiry  held  by  Dr.  Mivart  in  August,  1898 — 
notably  as  regards  the  sufficiency  of  the  land  area  which  it 
was  proposed  to  uoe  ;  as  to  the  nature  of  the  estimates  submitted, 
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PP. A. No, 6.   which  did  not  appear  to  be  sufiBciently  prepared';  and  as  to  the 

utary  details  of  the  plans  which  were  still  incomplete.    It  was  not  until 

rninto&aSon  October,  1899,  and  after  much  correspondence,  that  the  Board  were 

^«  stomiv-  able  to  consider  the  plans  sufficiently  satisfactory  to  warrant  them 

iMct':b7      in  granting  sanction  to  the  loan  of  £3,500  applied  for.      This 

.Beeoe.         sanction  was  given  subject  to  an  undertaking  that  small-pox  would 

not  be  treated  on  the  site  at  the  same  time  as  other  infectious 

diseases.    In  April,  1902,  the  District  Council  obtained  the  Board*8 

sanction  to  loan  for  additional  £1,000  for  the  completion  of  the 

hospital,  and  for  the  purchase  of  land  adjoining  the  site.     Reasons 

had  first  been  given  by  the  District  Council  for  the  contracts 

having  exceeded  the  estimates  by  some  £600^K>ne  of  these  reasons 

being  that  the  designed  system  of  sewerage  had  been  found 

impracticable  on  account  of  the  levels.    It  was  also  stated  that  a 

sum  of  £437  was  required  to  complete  the  purchase  of  4  acres  14 

perches  of    land  so  as  to  allow  for    future  extension   of    the 

hospital. 

I  visited  the  hospital  in  April,  1903,  and  since  then  have  had  an 
opportunity  of  comparing  my  notes  with  the  revised  plans  on 
which  the  Board's  sanction  to  loan  was  given.  The  plans,  and 
undertakings  given  by  the  District  Council  as  a  condition  of 
sanction,  have  been  departed  from  in  several  particulars,  for 
example : — 

Three  sides  only  of  the  site  have  been  enoloaed  bj  a  oloaed  fence  6  feet  6  inohet 
high,  not  all  four  sides  as  stated. 

The  inside  walls  were  simply  distempered  and  not  painted  as  stated.  Ck>mer8 
and  angles  which  were  to  have  been  ronnded  off  have  been  left  square. 

Slop  sinks,  which  were  to  have  been  provided,  are  absent,  and  the  efficiency  of 
the  wards  suffers  in  consequence.  Ordinary  wash-hand  basins,  which  do  not 
serve  the  purpose,  have  been  provided  instead. 

No  gullies  are  provided  for  emptying  baths  as  stated. 

The  laundry  roof  has  no  louvre  ventilator  as  stated,  and  there  is  no  other 
escape  provideid  for  the  steam.  This  laundry  was  full  of  steam  at  the  date  of  my 
visit,  and  a  great  nuisance  was  caused  by  steam  wetting  evei^thing. 

The  boiler-house  is  without  ventilation,  and  its  window,  made  to  open,  was 
not  fitted  with  cords  and  weights,  and  was  nailed  down. 

The  mortuary  is  undrained  and  unventilated. 

Ventilating  shafts  of  soil  pipes  have  two  nearly  right-angled  bends  in  their 
oourse. 

Most  of  the  deviations  from  the  sanctioned  plans  which  I 
noticed  have  tended  to  impair  the  efficiency  of  the  hospital,  and 
it  is  a  matter  for  regret  that  greater  care  was  not  taken  in  erecting 
an  institution  which  the  District  Council  have  found  to  cost 
BO  much  more  than  they  originally  estimated. 


Ambulance. 

There  is  a  new  pattern  horse  ambulance  fitted  with  two  stretchers 
kept  at  the  isolation  hospital.  The  ambulance  is  horsed  by  con- 
tract. 
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SaaitMy 

Except  that  at  the  isolation  hospital  there  is  no  mortaary  in  the  SS^KIS 

district.  ot  the  Smn 

moorUrbMB 
District  ;to| 

PisiNPKCTiNG  Apparatus. 

The  disinfecting  apparatus  at  the  isolation  hospital  is  a  steam 
apparatus  made  by  Messrs.  Thomas .  Bradford  &  Co.  The  care- 
taker of  the  isolation  hospital  has  charge  of  and  works  this  disin- 
fecting apparatus.  It  is  desirable  that  he  should  wear  a  special 
suit  of  clothes  or  covering  while  engaged  in  this  work.  The 
caretaker  brings  the  infected  articles  to  the  isolation  hospital  in 
the  ambulance  ;  the  articles  when  disinfected  are  removed  from 
the  hospital  in  ordinary  cart«. 


Cembteries. 

There  is  one  cemetery  for  the  Spennymoor  Ward  provided  out 
of  moneys  paid  by  the  "  added  area "  to  the  old  Spennymoor 
Local  Board  area.  Burials  have  ceased  in  the  parish  churchyard. 
The  Tudhoe  Burial  Board  was  taken  over  by  the  Spennymoor 
Urban  District  Council  on  the  extension  of  their  area  in  1894,  and 
the  cemetery  established  by  that  Burial  Board  serves  for  the  portion 
of  the  Spennymoor  Urban  District  comprised  in  the  "  added  area. 
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Adoptive  Acts  and  Btelaws  Adopted  in  the  District. 

The  Adoptive  Acts,  and  the  Byelaws  which  have  been  adopted 
in  this  District,  are  shown  in  the  following  Tables. 


Table  V. 

Showing  the  Adoptive  Acts  ailopted  in  the  Spennymoor  Urban 
District,  and  the  Date  of  the  commencement  of  each  Act. 


Acts. 


Infectious  Diaease  (Notification)  Act,  1889  

Infections  Disease  (Prevention)  Act,  1890  

Public  Health  Act  Amendment  Act,  1890,  Parte  III.  &  V. 
Private  Streets  Works  Acts,  1892     


Date  of 
Commencement. 


let  January,  1890. 
Ist  March,  1894. 
Ist  March,  1894. 
Ist  March,  1894. 


iM 


90 
pp.A.No.6.  Table  VI. 

iltary 

J^J^^Jjj  Showing  the  Byelaws  in  force  in  the  Spennymoor  Urban  District, 
the  Spenny-  and  the  Date  of  Sanction  of  the  Byelaws. 

lor  Urban  *^ 

itrict ;  by        . 


Byelaws. 


Date  of  Sanction. 


Nuisances 

Ck)nunon  Lodging  Houses  ... 

New  Streets  and  Buildings 

liarkets 

Slaughter  Houses 


•  ••       •«•       « • •       •  •• 


•••       • •• 


•••       • •• 


•••       •••       •••       •••       ••• 


•••       •••       •••       ••• 


Cleausing  of  Footpaths  and  Pavements  adjoining  any 
premises. 

^  cvX  &    •••        •••        •••       •••        «••        •••        «•■        ••• 


22nd  September,  1885. 
22nd  September,  1886. 
22nd  September,  1886. 
22nd  September,  1886. 
22nd  September,  1885. 
22nd  September,  1885. 
14th  Augnsfc,  1897. 


Since  the  year  1898  the  Urban  District  Council  has  been 
engaged  in  revising  their  series  of  byelaws,  but  as  yet  they  have 
not  submitted  a  final  proof  to  the  Board  for  confirmation. 

Officers  of  the  District  Council, 

The  Medical  Officer  of  Health. — Dr.  Robert  Small  Ander- 
son, M.D.,  Edin.,  who  has  been  resident  in  the  district  since  1877, 
was  appointed  to  the  office  of  Medical  Officer  of  Health  on  26th 
March,  1896.  On  the  occasion  of  his  appointment  the  District 
Council  took  the  opportunity  of  reducing  the  salary  of  their 
health  officer  from  £100  to  £75,  on  the  plea  that  there  was  less 
work  to  do  in  the  district  than  formerly.  Dr.  Anderson's  annual 
reports  show  that  from  j'ear  to  year  he  has  carefully  set  forth  the 
condition  of  his  district,  that  he  has  drawn  attention  to  several  of 
its  sanitary  requirements,  and  that  he  has  tendered  well-considered 
advice  for  the  guidance  of  the  District  Council.  Acting  under  his 
advice,  the  Council  in  1899  issued  a  leaflet  on  **  Hints  about  the 
feeding  and  management  of  children,"  with  a  view  to  diminish 
the  enormous  mortality  among  infants  in  the  district.  But 
unfortunately,  the  Council  have  not  always  taken  advantage  of  the 
reports  of  their  Medical  Officer  of  Health. 

Recently  Dr.  Anderson  has  been  appointed  Medical  Super- 
intendent at  the  Isolation  Hospital.  He  is  to  control  the 
a  1  ministration,  attend  the  sick,  and  supply  all  medicines.  For 
this  the  remuneration  suggested  by  the  District  Council  is 
£20  per  annum,  or  l.s.  1}^.  a  day  ;  less,  be  it  noted,  than  the 
District  Council  pay  to  the  Police  Superintendent  for  each  weekly 
visit  to  a  common  lodging  house  I  At  the  lime  of  my  visit  there 
were  in  hospital  several  cases  of  scarlet  fever,  and  two  patients, 
requiring  constant  care  and  attention,  very  ill  with  typhoid  fever. 


91 

Obviously  the  payment  to  Dr.  Anderson  for  hospital  work  and    ajp.^^o. 
for  duties   performed  as    Medical  Officer  of    Health    calls    for  sanitary 
reconsideration  by  the  District  Council.  SSffiiS 

of  the  Spenn 

TJie  Inspector  of  Ntiisatices.— On  15th  January,  1903,  the  Urban  gteSSTb? 
District  Council  proceeded  to  elect  an   Inspector  of  Nuisances.  Dr-BeecS^ 
The  officer  appointed  was  to  devote  all  his  time  to  the  duties  of 
his  office,  and  to  receive  a  salary  of  £110  per  annum.    The  County 
Council  were  expected  to  repay  half  this  salary. 

I  am  informed  there  were  123  candidates,  of  whom  82  held 
a  certificate  of  competency  in  sanitary  knowledge  granted  by  the 
Sanitary  Institute  or  by  some  similar  body.  The  Council  elected 
Mr.  Arthur  Dowdell,  aged  38,  a  miner,  and  who  at  the  time  of  his 
appointment  was,  and  had  been  for  eight  years,  a  member  of  the 
Council,  and  for  the  past  two  years  chairman  of  the  Works 
Committee.    Mr.  Dowdell  holds  no  such  certificate. 

The  Local  Oovemment  Board  refused  their  sanction  to  this 
appointment. 

The  Clerk. — This  office  is  filled  by  Mr.  Frederick  Badcock, 
a  solicitor,  who  lives  at  Bishop  Auckland. 

Tfie  Surveyor. — Mr.  Charles  Robert  Spencer  was  appointed 
Surveyor  in  December,  1901.  Antecedent  to  his  appointment  he 
had  been  Surveyor  to  the  Horbury  Urban  District  Council  (Yorks) 
for  eight  years,  prior  to  which  he  was  assistant  in  the  office  of  the 
Borough  Surveyor  at  Batley.  He  devotes  the  whole  of  his  time 
to  the  duties  of  his  office,  and  receives  a  salary  of  £180  per 
annum. 


Health  and  other  Statistics  of  the  District. 

Pkrt  of  the  complaint  of  the  Durham  County  Council  against 
the  Spennymoor  District  Council  is  that  the  general  death  rate, 
the  zymotic  death  rate,  and  the  infant  mortality  rate  were  all 
higher  than  in  the  Urban  Districts  of  the  Administrative  County 
of  Durham.  They  did  not  however  supply  the  Board  with  the 
figures  for  the  urban  districts  in  the  county,  upon  which  this 
comparison  was  based. 

The  old  Local  Board  of  Health  District,  now  the  Spennymoor 
"Ward,  which  had  at  the  Census  of  1891  a  population  of  30  persons 
to  the  acre,  and  on  the  insanitary  conditions  of  which  my 
colleagues  have  previously  reported,  had  and  still  has,  as  is 
shown  in  the  Annual  Reports  of  the  Medical  Officer  of  Health, 
an  unenviable  notoriety  in  this  sense.  But  the  district  as  a  whole 
now  comprises  a  considerable  area  which  is  practically  rural,  and 
which  should,  by  the  lowness  of  its  death-rates,  considerably 
counterbalance  those  of  the  more  congested  portions ;  and  hence 
the  figures  for  the  whole  district  may  fairly  be  compared  with 
ihoee  for  the  whole  Administrative  County  of  Durham  comprising 
both  Urban  and  Rural  Districts. 


^n.A^a.t  TaBLB  VII. 

^'SSi  ud     Showing  for  the  Years  1896-1902  inclnBive  the  Estimated  PopaU- 

^^nutrmUaa  tioD  in  the  Spennymoor  Urban  DiBtrjct,  with  the  Nnmber  of 

maoto^w^'  Births  and  the  Birth-rate,  the  Nnmher  of  Deaths  at  all  Ages 

g?^2^''  and  the  All  Age  Death-rate,  the  Nnmber  of  Deaths  under 

One   Year  of  Age   and   the   Infantile  Death-rate  ;   together 

with  Number  of   Deaths  occnrring  each  Year  which  were 

Uncertified   by  a  Registered   Medical  Practitioner,  and  the 

proportion   that  these  nncurtified   deaths  bear  to  the  Total 

Number  of  Deaths  Registered. 
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*  The  Eeiires  tor  the  Connty  of  Durham  are  those  given  by  the  Medical 
OfBcer  of  Health  in  Mb  Aunnal  Reports  for  the  yeacB  1896-1901  ;  those  for  IMS 
are  calanUted  on  the  KegiBtrar-Qener&l'B  Qnarterly  Betuma. 

t  The  latest  isaaed  Annual  Report  of  the  Registrar-GeQeral  is  that  for  the 
jmx  1300,  coDs«qDeiitly  the  Rate*  given  In  the  Quarterly  Retomt  for  the  yeu* 
1901  and  1902  have  had  to  be  ntiliied  in  completinfr  the  period  of  Mven  ye*n, 

J  See  footnote  '  to  Table  IX. 


This  table  showB  that  for  the  seven  years  1896-1902,  inclusive,    app.  a^Nci 
the  average  general  district  mortality  rate  for  the  Spennymoor  sanitary 
Urban  District,  as  now  constituted,  has  considerably  exceeded   SSJSSStrJSc 
that  for  the  County  of  Durham,  and  has  been  greatly  in  excess  for  of  the  Spenn: 
the  corresponding  rate  for  England  and  Wales.    Also  it  shows  SStrtSVby 
that  the  Spennymoor  death-rate  for  infants  under  one  year  of  acre  i>'-  Reeci. 
during  the  same  period  has  also  been  much  greater  than  the 
corresponding  rate  for  the  County  of  Durham  and  than  that  for 
England  and  Wales. 

In  the  case  of  a  district  situate  as  is  the  Spennymoor  Urban 
District,  it  is  important  that  the  "  fever  "•  death-rdte,  the  diarrhoea 
and  enteritis  death-rates  should  be  considered.  Accordingly 
I  have  made  a  table  which  gives  the  "fever"  death-rate  and 
**  fever "  notification  rate,  and  the  diarrhcea  and  enteritis  death- 
rate,  and  which  is  also  arranged  to  show  the  proportion  of  deaths 
oi  infants  from  these  latter  diseases.  I  have  also  added  the 
phthisis  death-rate. 

- —  _     II  II  I  , 

*  "Keyer"  in  this  tenie  inolades  "typhua  fever,  enteric  or  typhoid  fever, 
relapsing  fever,  and  oontinued  fever." 
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Sanitary 
condition  and 
administratic 
of  the  Spenn: 
moor  Urban 
District ;  by 
Dr.  Beeoe. 


This  table  shows  that  the  death-rate  from  fever  in  the  Spenny-  app.a^No.! 
moor  Urban  District  is  50  per  cent,  in  excess  of  that  of  the  urban 
districts  in  the  Administrative  County  of  Durham  and  is  nearly 
twice  as  great  as  that  for  England  and  Wales,  and  that  the  Spenny- 
moor  diarrhcea  and  enteritis  death-rate  at  **  all  ages '"  is  higher  than 
that  for  the  urban  districts  in  the  Administrative  County  of 
Durham,  and  nearly  three  times  as  great  as  that  of  England  and 
Wales.  The  "  notification  "  rate  of  fever  in  Spennymoor  Urban 
District  is  lower  than  would  be  inferred  from  comparing  the  fever 
death-rate  in  Spennymoor  Urban  District  and  in  the  urban 
districts  in  the  Administrative  County  of  Durham.  This  is 
probably  due  to  the  defect  of  notification  of  infectious  diseases 
brought  about  by  unqualified  medical  practice.  On  the  other 
hand  the  phthisis  death-rate  is  lower  in  Spennymoor  Urban  District 
than  in  the  urban  districts  in  the  Administrative  County  of 
Durham  or  in  England  and  Wales. 


Uncertified  Deaths. 


The  general  death-rate  and  the  infantile  death-rate  of  Spenny- 
moor are  probably  reliable,  but,  as  I  have  shown  in  a  former 
table  (VIL),  the  number  of  uncertified  deaths  in  this  district 
amounted  on  an  average  of  seven  years  ended  1902..  to  something 
just  short  of  a  quarter  of  the  whole  number  of  deaths  registered. 
In  conser|uence  the  accuracy  of  the  detailed  causes  of  death  must 
in  great  measure  be  open  to  question.  The  following  table 
illustrates  the  conditions  under  which  deaths  pass  uncertified  in 
this  district. 
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This  table  is  of  interest,  as  it  shows  that  nearly  90*4  per  cent,  of    app.  a,  n< 

the  deaths  not  certified  by  a  registered    medical    practitioner  sanitary 

remain  uncertified  as  the  result  of  unqualified  medical  practice  JSSJiJjS^ 

and  that  two-thirds  of  these  occur  in  connexion  with  children  oftheSpei 

under  five  years  of  age.     Moreover,  it  is  seen  that  the  proportion  dSSS'?iS 

of  such  unoertified  children's  deaths  manifests  no  tendency  to  Dr.Reece. 
decrease  year  by  year.    The  table  also  shows  that  on  an  average 
of  seven  years  inquests  were  held  in  only  8*7  per  cent,  of  the 
uncertified  deaths. 

The  extraordinarily  high  rate  of  uncertified  deaths  in  this  dis- 
trict has  already  attracted  attention,  and  it  has  resulted  in  corres- 
pondence between  the  County  Council  of  Durham  and  the 
fiegistrar-Oeneral's  Office,  More  recently  the  Registrar-General 
has  written  to  the  Medical  Officer  of  Health  ;  also  the  matter  has 
been  commented  on  in  the  medical  press.*  These  letters  are 
reproduced  in  Addenda  to  this  Report. 

It  will  be  seen  from  this  correspondence  that,  as  a  fact,  deaths 
from  enteric  fever,  &c.,  have  not  been  certified  owing  to 
unqualified  medical  practice.  It  is  obvious  that  in  snch  cases  of 
infectious  disease,  since  no  intimation  reaches  the  Medical  Officer 
of  Health  until  after  death,  no  steps  can  be  taken  to  prevent  the 
spread  of  the  disease.  Moreover,  in  these  cases  which  are 
unattended  by  a  registered  medical  practitioner  it  is  compara- 
tively seldom  that  the  Medical  Officer  of  Health  has  any 
information  of  the  infectious  sickness  at  all  unless  death  takes  place. 

^  The  Infectious  Diseases  Notification  Act  requires  that  the  head 
**  of  the  family  as  well  as  the  qualified  medical  practitioner  in 
*^  attendance  phall  notify  to  the  Medical  Officer  of  Health  cases  of 
^  infectious  disease,  but  when  the  information  is  sent  by  the 
**  medical  attendant  notification  by  the  head  of  the  family  is  not 
**  usually  insisted  upon."  (Extract  from  Report  of  the  County 
Medical  Officer  of  Health.)  An  unqualified  practitioner  is  under 
no  obligation -to  notify  cases  of  infectious  disease.  It  is  well 
known  that  the  notification  by  the  head  of  the  family  as  well  as 
by  the  qualified  medical  practitioner  in  attendance  has  never 
taken  practical  effect ;  for  the  head  of  the  family  rarely  notifies 
the  case,  and  it  would  seem  that  in  Spennymoor  the  district 
council  take  no  steps  to  enforce  this  legal  obligation  on  the  head 
of  the  family  where  no  medical  advice  has  been  obtained. 

In  view  of  the  correspondence  between  the  County  Council  and 
the  Registrar-General,  the  further  correspondence  between  the 
Registrar-General  and  the  Medical  Officer  of  Health  for  the 
Spennymoor  Urban  District,  Dr.  Anderson,  is  of  some  interest. 
Dr.  Anderson,  for  reasons  which  he  explained  to  me,  and  which 
appeared  to  me  to  be  sufficient,  gave  no  certificate  with  reference 
to  the  death  of  a  man — Edward  Anderson.  In  consequence  the 
correspondence  referred  to  and  reproduced  in  Addenda  to  this 
Report  took  place. 

Dr.  Anderson  requested  the  permission  of  the  Registrar-General 
to  forward  a  copy  of  the  correspondence  to  the  Coroner,  and  this 
permission  was  granted. 

*  Britiih  Medical  Journal,  1 1th  April,  1903,  page  870—"  Uyoertiaed  Deaths.*' 
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pp.  A.  No.  B.       The  Coroner  is  Mr.  J.  T.  Proud,  whose  time  most  be  fully 

litary  occupied,  for  in  addition  to  being  a  solicitor  in  practice  of  Bishop 

iS^I^JI^Q  Auckland,  he  is  also  Registrar  to  the  County  Court  at  Bishop 

w  Ur^^"  -^^^^^*^d>  High  Bailiff  to  the  County  Court  at  Bishop  Auckland, 

itriot':  by       Registrar  to  the  County  Court  at  Wolsingham,  High  Bailiff  to  the 

'  ^•^oe-         County  Court  at  Wolsingham,  Clerk  to  the  Urban  District  Council 

of  Bishop  Auckland,   Clerk    to  the  Urban  District  of  Shildon, 

Clerk  to  the  Bishop  Auckland  Burial  Committee,  and  Clerk  to  the 

School  Attendance  Committee  of  Shildon. 

As  a  Coroner  he  is  paid  by  salary,  which  is  £300  per  annum. 

SUMMART  AND  CONCLUSION. 

The  sanitary  condition  of  Spennymoor  Urban  District  and  the 
administration  by  the  District  Council  must  alike  be  regarded  as 
unsatisfactory,  notably  in  the  following  matters  : — 

(a.)  The  unhealthy  conditions  in  and  about  dwellings,  due  to 
want  of  paving,  draining,  and  channelling  of  back-yards  or 
common  yards  ;  pollution  of  soil  arising  in  consquence,  and  also 
from  large  open  privy  middens,  and  from  the  way  in  which  the 
middens  and  ash  closets  are  used  ;  the  arrangements  for  dealing 
with  slop  water  and  liquid  refuse  which  often  lead  to  additionsd 
fouling,  the  "  back  streets "  which  are  badly  fouled  from  the 
middens  and  ash  closets  and  from  the  manner  in  which  these  are 
emptied. 

All  these  are  conditions  requiring  systematic  attention  bj'  a 
well-trained  and  competent  Inspector  of  Nuisances  acting  under 
the  general  instructions  of  the  Medical  Officer  of  Health. 
Practically  the  bulk  of  the  time  of  the  Inspector  of  Nuisances 
has  hitherto  been  spent  in  routine  supervision  of  the  system  of 
scavenging,  which  is  carried  out  by  a  plurality  of  contractors.  No 
progress  is  possible  while  this  arrangement  holds.  It  is  far  from 
encouraging  to  know  that  the  District  Council,  in  making  a  recent 
appointment  to  the  ofiBce  of  Inspector  of  Nuisances,  chose  a  man 
\\  ithout  practical  experience  of  sanitary  work  and  possessing  no 
certificate  of  competency. 

(6.)  In  some  parts  of  the  district,  notably  in  the  area  added  in 
l(Sl)4r,  there  is  need  for  sewerage.  But  the  District  Council  have 
not  provided  sewers  or  have  not  provided  sufficient  sewers.  In 
some  streets  drains  intended  solely  for  road  washings  have  been 
apparently  utilized  as  sewers.  In  other  parts  of  the  district  there 
are  sewers,  seemingly  laid  without  plan,  imperfectly  ventilated, 
defective  in  construction,  without  proper  means  of  inspection,  and 
silting  up  in  places. 

(c.)  The  District  Council  has  systematically  neglected,  and  has 
declined  when  pressed,  to  take  adequate  steps  to  purify  sewage 
At  present  it  discharges  sewage  in  a  crude  state,  or  aft^jr  subsidence 
only,  into  the  tributaries  of  the  River  Wear  at  a  number  of  points. 
It  adopts  a  nominal  filtration  in  connection  with  its  Spennymoor 
Ward  system  of  sewers,  but  the  plant  is  insufficient  for  the 
purpose  of  efficient  treatment  of  the  sewage,  and  the  whole  system 
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is  liable  to  be  pat  oat  of  action  at  any  time  by  the  use  of  a  byepass,    An.  a^No.  & 
as  I  obeerved  on  my  Tigit  to  the  sewage  works.    In  these  ways»  sanitary 
not  only  are  the  broolu  traversing  the  district  badly  fonled  with  SSJ^tSS^, 
offensiTO  matter^  butserioas  contamination  of  the  River  Wear  also  of  ibeRnMuiy' 
takes  place.  SSrto/;  by 

Dr." 

SL)  The  District  CoonciPs  byelaws  with  respect  to  new  streets 
bnildings  being  in  many  respects  out  of  date,  the  Council 
have  adopted  a  new  code.  Common  lodging  honses  are  badly 
regalated ;  cowsheds  are  filthy  in  many  cases ;  slaughter  houses 
need  attention  and  supervision.  All  these  facts  emphasise  the 
need  for  a  competent  Inspector  of  Nuisances  and  for  systematic 
action  by  the  District  Council. 

(0.)  The  mortality  of  this  district— infantile,  from  all  causes, 
from  fever,  and  from  diarrhoea — when  compared  with  the  corre- 
sponding mortality  of  the  County  of  Durham,  or  that  of  England 
and  Wales,  is  exceptionally  high ;  and  this,  in  my  opinion,  is  largely 
to  be  attributed  to  insanitary  conditions  which  are  preventable. 
It  is  to  be  noted  that  the  figures  may  very  well  be  shown  lower 
than  they  really  are,  owing  to  the  custom  of  accepting  uncertified 
information  of  death  without  communication  with  the  Coroner. 

The  high  death-rate  from  epidemic  diarrhoea  and  allied  causes 
may  possibly  be  due  to  foecal  pollution  of  milk  and  other  foo<l 
supplies  through  the  media  of  the  cowsheds  and  slaughter  houses. 

(/)  The  proceedings  of  the  District  Council  in  erecting  an 
isolation  hospital  out  of  borrowed  money  cannot  be  regarded 
as  satisfactory  from  the  view  point  of  efficiency.  Much  trouble 
had  been  taken  by  the  Board's  officers  to  advise  and  assist  the 
District  Council  in  preparing  and  improving  their  plans.  In  con- 
structing the  hospital  the  sanctioned  plans  were  departed  frr^m 
and  undenakingB  were  not  observed  ;  the  result  is  a  hospital  in 
regard  of  which  I  cannot  consider  that  the  money  expended  has 
been  employed  to  ihe  best  advantage. 


Bbcommbsdatiohs. 

h  The  District  Council  should  seek  the  advice  of  a  comi>et^;nt 
engineer  with  a  view  to  the  construction  of  a  complete  system  of 
sewers  tar  their  district,  together  with  an  efficient  and  compre- 
hensive system  of  sewage  disposal.* 

2.  The  District  Council  should  appoint  a  competent  Innphf-xor  of 
Nuisances  possessing  the  certificate  of  the  Sanitary  InathntH  or 
some  similar  body  which  grants  certificates  of  compet*;ncy  in 
sanitary  knowledge,  to  act  under  the  direction  and  with  the  a<l  vice 
and  the  tsmshince  oi  the  Medical  Officer  of  Health. 

^  WUte  tidi  nport  ■  immln^  thnmgh  the  pnm  I  leani  that  thm  1^a»A 
iitnnmwmmi  Boaid  wfiptd  on  Sud  October  an  applicatioii  from  the  .Spenn/m/jor 
UrhM  Dlrtriefc  Cammdl  iot  mnetitim  to  »  Uma  of  £2/^X>  for  wwmr«  <^y'^^ 
The  WQ^kM  Ib  qjam/Aoik  apptar  to  hure  reUtioo  to  Xht  .Sptnnjinor^r  Wihr'l 
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An.KV^ %  3^  rpj^^  Inspector  of  Nniflancee  should  be  relieyed  of  the  super- 
visioii  of  the  scavenging  of  the  district,  with  a  view  to  enable  him 
to  devote  more  time  to  the  duties  appertaining  to  his  office  under 

•^^^jgjyy-  the  Local  Government  Order  of  March  23, 1891. 


Ht  BiidV  4.  All  midden-privies  which  cause  nuisance  should  be  replaced 

by  closets  of  suitable  kinds,  constructed  on  the  lines  prescribed  in 
the  Local  (Government  Board's  model  byelaws. 

5.  The  byelaws  as  to  common  lodging  houses  should  be  enforced, 
{ureferably  by  the  Inspector  of  Nuisances  and  not  by  a  police 
oonstable. 

6.  Systematic  attention  should  be  directed  to  the  proper 
scavenging  of  back  streets  with  a  view  to  promote  their  greater 
cleanlini 


7.  The  District  Council  should  cause  all  dwellings  which  from 
dampness,  want  of  ventilation,  dilapidation,  and  other  structural 
defects  are  unfit  for  habitation  to  be  placed  in  proper  repair ;  or 
should  take  action  with  a  view  of  getting  such  dwellings 
permanently  closed. 

&  Nuisances  should  be  systematically  and  promptly  dealt  with 
on  the  lines  laid  down  on  page  85  of  this  Report. 

9,  The  District  Council  should  enforce  the  Regulations  for 
Dairies,  Cowsheds,  and  Milkshops  in  their  District. 
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ADDENDA.  AFP.A.Nae 


""""——""■"  Stnltery 

oonditioii  Mid 
No.  1  administnitifl 

of  the  Speimi 

GOBBnFOHDBirOB    BBTWBSN.THB    REOIBTBAR-GBNBBAL     OF     THE     DUBHAM    ^gSL?^^ 

CouMTT  Council  as  to  Uncbbtifibd  Deaths  in  the  Spenntmoob  dt.  Beeoe.  ^ 


Ubban  District. 


No.  2. 


Cobrbpondbhob  bbtwbbn  thb  Bboistrar-Gbnbbal  and  Db.  Anderson 

OONOBBNINO  THB  NON-CEBTIFICATION    OF    DEATHS   IN  THE  SFENNYMOOB 

Urban  District. 

No.  3. 

bxtracts  from  thb  oountv  medical  officer's  quarterly  reports, 
tooethbb  with  copies  of  cobrespondence  between  the  local 
goyebnment  boabd,  countt  council,  akd  thb  spennymoob  urban 
Distbict  Council  in  bbfebbnce  to  the  Condition  of  the  Urban 
Distbict. 


Addendum  No.  1. 


CORRESPONDENCE  BETWEEN  THE  REGISTRAR  -  GENERAL  AND 
THE  COUNTY  COUNCIL  OF  DURHAM  AS  TO  U.\ CERTIFIED 
DEATHS  IN  THE  SPENNYMOOR  URBAN  DISTRICT. 


Shire  Hall,  Dnrham, 

26th  Jnly,  1900. 
Sib, 

I  AM  directed  by  the  County  Council  of  Durham  to  transmit  to  you  the 
enclosed  print  of  paraf(iaphB  16  and  17  of  the  County  Medical  Offioer^s  Report  for 
the  quarter  ending  30Ui  tdtimo,  and  to  invite  your  attention  to  the  subject. 

Yours  faithfully, 

Ralph  Simet, 
Clerk  of  the  County  Council. 
The  Registrar-General, 

Births,  Deaths,  and  Marriages. 


County  Medical  Officeb's  Repobt. 

&th  July,  1900. 

Uncbbtifibd  Deaths. 

15.  During  the  last  few  years  there  has  been  a  very  marked  decline  in  the 
oounty  in  the  number  of  uncertified  deaths,  owing  almost  entirely  to 
disoontinuance  of  medical  praotioe  by  unqualified  persons. 

10.  In  the  urban  district  of  Spennymoor,  howeyer,  the  number  of  deaths  last 
year  whidi  were  uncertified  as  a  result  of  such  practice  was  77,  or  nearly  2(i  per 
oent.  of  the  total  deaths,  and  during  the  first  half  of  this  year  these  deaths 
numbered  89,  or  26*6  per  cent,  of  the  total  deaths.  During  the  past  quarter  there 
hKW  been  two  deaths  from  enterio  ferer  and  one  from  scarlet  fever  which  were 
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lie 

Ipp.  A,  Mo.  S.   nnoertifled  owing  to  the  attendanoe  of  an  nTwinaliilad  praotitioiier,  and  in  none 

.^~"  of  these  infectiooB  caMS  was  any  intimation  giren  to  the  Medical  Offioer  of 

m^SSon  and     Health  of  their  exietenoe,  and,  ooneeqnently,  no  precantioBB  ooold  be  taken  to 

Iminiitratkm  preyent  the  spread  of  the  disease.    The  matter  was  reported  to  the  Urban 

^  ^^n  ^fi^^  bistriot  GonnoU,  bnt  I  am  not  aware  that  any  aotion  has  been  taken  hj  them  to 

|{}fflj^V>S       preyent  snoh  unqualified  practice.    The  non-notiiksation  of  oases  of  infectious 

T.Resos.  disease  is  an  undoubted  daneer  to  the  public  healUi,  and  the  risk  to  the 

indiyidual,  owing   to   medioiu  attendanoe   by   an   unskilled  and  unqualified 

practitioner,  is  undoubtedly  yery  serious. 

17.  The  Infectious  Diseases  Notifioaticm  Act  requires  that  the  head  of  the 
family,  as  well  as  the  qualified  practitioner  in  attendance,  shall  notiljr  to  the 
Medical  Officer  of  Health  oases  of  infectious  disease,  but  when  the  information  is 
sent  by  the  medical  attendant  notification  l^  the  head  of  the  family  is  not 
usually  insisted  upon.  When,  howeyer,  the  seryioea  of  an  npqnalified 
practitioner,  who  is  under  no  obligation  to  notify  cases  of  infectkras  disnaas,  aie 
engaged,  the  head  of  the  family  ought  to  be  obliged  to  notify  as  required  1^  the 
Act,  and  it  is  the  duty  ot  the  Urban  District  Council  to  enforce  the  proyisions  of 
the  Act  in  this  respect.  I  should  also  suggest  that  the  attention  of  the  General 
Medical  Council,  the  Registrar-General,  and  the  Society  of  Apothecaries,  Loodon, 
be  called  to  the  extent  of,  and  the  droumstances  connected  with,  unqualified 
practice  in  Spennymoor. 

T.  EiTSTACB  Hill, 

County  Medical  Officer. 

(General  Register  Office, 

Somerset  House,  London,  W.C., 
SOth  July,  1900. 
Sir, 

I  AM  directed  by  the  Registrar-General  to  acknowledge  the  receipt  of  your 
letter  of  the  26th  instant,  and  of  the  aooompanying  eztiact  from  the  Medical 
Officer's  Report  for  tiie  quarter  ending  on  the  SOth  ultimo.  I  am,  in  reply,  to 
inform  you  that  the  R^istrar-General  is  fully  sensible  of  the  eyils  arising  from 
the  large  proportion  of  uncertified  causes  of  death  in  many  parts  of  the  County 
of  Durham,  but  that  he  has  no  power  to  initiate  the  necessary  legislation  for  its 
suppression.  I  am  to  point  out  that  under  the  present  state  of  the  law  it 
appearB  to  the  Registrar-General  that  the  only  way  to  decrease  the  proportion  of 
uncertified  deaths  is  to  preyail  upon  the  Coroners  to  hold  iuquesta  upon  some  of 
the  uncertified  deaths  in  those  localities  in  which  the  largest  proportions  of  such 
deaths  are  recorded. 

Your  obedient  Seryant, 

NOBL  A.  HUMPHBBTa, 

Chief  Clerk. 
Clerk  to  County  Council, 
Durham. 


Shire  Hall,  Durfiam, 

8th  Noyember,  1900. 
Sib, 

In  further  answer  to  your  letter  of  SOth  July  last,  relatiye  to  the  large  pro- 
portion of  uncertified  oases  of  death  in  many  parte  of  this  county,  I  am  directed 
by  tho  County  Health  Committee  to  send  you  the  enclosed  copy  of  a  lettsr  from 
Mr.  J.  T.  Proud,  one  of  the  County  Coroners,  and  to  inform  yon  that  it  is  the 
opinion  of  this  Committee  that  the  District  Registrars  of  Births  and  Deaths 
should  be  instructed  to  report  to  the  Coroners  all  oases  of  death  which  are  not 
certified  by  a  qualified  medical  practitioner,  so  that  the  Coroners  may  exercise 
their  own  discretion  as  to  whether  an  inquest  should  be  held  or  not,  and  I  shall 
be  obliged  if  you  will  inform  me  at  your  early  conyenience  whether  or  not  you 
consider  it  within  your  province  to  issue  instructions  to  that  effect. 

Yours  faithfully, 

Ralph  Simst, 

Clerk  of  the  County  Council 
The  Registrar-General. 
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Bishop  AuckUmd,  App.  a«  N 

12th  September,  1900,  ^       — 

DBAS  Db.  Hill,  adminittn 

I  Qum  agree  with  yon  that  the  Beffistrar-General  ought  to  ask  the  District  ^^^r^ 

Begiatms  not  to  register  deaths  at  all  when  certified  by  onqiialified  practitioners,  Diitriot ;  b 

aa,  if  ihflj  do^  the  oases  nerer  oome  to  the  notice  of  the  Coroner  at  all.  Dr.  Beeoe. 


In  many  oases  now  when  the  qoalified  medical  man  has  not  seen  the  person 
before  derai  he  states  the  faot  in  his  certificate,  or  instead  of  %iy\xMg  a  certificate 
sends  a  note  to  the  Registrar.  These  oases  inTariably  go  on  to  the  Coroner,  who 
in  turn  insteraots  the  police  to  make  local  enqoiries,  and  if  the/  are  satisfactory 
and  then  are  nosospteioas  cironmstanoes  the  Coroner  gives  a  oertifioato  without 
holdinflr  an  inquest 

I  think  the  same  coarse  ooght  to  be  adopoed  by  the  District  Registrars  in  all 
oases  when  certificates  are  sent  by  unqualified  Practitioners,  as  I  belieye  they  are 
mndh  less  particwlar  than  the  orainazT  Doctor  and  certify  in  many  oases  when 
thej  have  not  seen  the  person  before  death. 

Bt  this  means  they  gain  favour  among  the  more  ignorant,  as  many  a  drunken 
mother  who  haUtuMly  neglects' her  children  would  rather  have  them  attended 
by  a  good  certifier  than  a  good  Doctor. 

Yours  truly, 

J.  T.  Pboud. 


General  Begister  Office, 

Somerset  House,  London,  W.C, 

14th  November,  1900. 
Sib, 

I  AM  directed  by  the  Registrar-General  to  acknowledge  the  receipt  of  your 
letter  of  the  8th  instent,  and,  in  rej^,  to  state  for  the  information  of  tiie  County 
Heidth  Committee,  that  of  the  622  Uncertified  Causes  of  Death,  in  the  County  of 
Durham  during  1899,  no  fewer  than  419  were  referred  to  the  Coroners  without 
the  result  of  an  Inquest  being  held ;  whereas,  it  is  presumed  that  the  object 
Mr.  J.  T.  Proud  has  in  view  in  desiring  that  Registrars  should  be  instructed  to 
report  to  Coroners  aU  Deaths,  the  causes  of  which  are  not  certified  by  a  Registered 
Medical  Practitioner,  is  to  facilitate  the  holding  of  Inqueste  in  such  cases. 

I  am  therefore  to  point  out,  that  while  the  Registrar-General  is  willing  to 
promote  any  measure  that  would  reduce  the  proportion  of  uncertified  causes  of 
death,  he  hesitates  to  ad<mt  measures  for  increasing  the  number  of  such  deaths 
reported  to  Coroners,  umess  he  were  assured  that  the  proposed  measure,  which 
would  necessarily  cause  delay  in  registration,  would  have  probably  the  desired 
effect. 

I  am  to  request  that  the  Registrar-General  may  be  informed  as  to  the  precise 
boundaries  of  the  areas  forming  the  District!*  of  the  four  Coroners  acting  within 
the  County  of  Durham. 

Your  obedient  Servant, 

Noel  A.  Humphbeys 

Chief  Clerk. 
Clerk  to  County  Council, 
Duriuun. 


Shire  Hall,  Durham, 

27th  November,  1900. 
Sib, 

Iv  further  answer  to  your  letter  of  14th  instant  1  am  directed  by  the  County 
Council  of  Durham  to  suggest  that  the  622  uncertified  cases  of  death  there 
referred  to  probably  include  that  class  of  cases  in  the  whole  registration  County 
of  Dnrhun  which  comprises  the  County  Boroughs  of  Gateshead,  South  Shields, 
and  Sunderland,  over  which  the  County  Council  has  no  jurisdiction  in  health 
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The  County  Modical  Officer  has  reported  that  in  the  administratiTe  Goonty 
there  were  onlj  373  uncertified  oases  of  death  in  1899,  and  that  of  that  number 
117  were  uncertified  in  consequence  of  having  been  attended  by  Unregistered 
Medical  Practitioners. 

I  am  also  to  point  out  that  of  these  117  cases  no  less  than  77  oocnired  in  the 
Urban  District  of  Spennymoor,  and  that  under  present  circumstances  it  is  not 
deemed  necessary  that  any  steps  phould  be  taken  with  respect  to  the  other  40 ; 
and  I  am  to  ask  you  to  be  good  enough  to  instruct  the  District  Begistmr?  in 
Spennymoor  to  report  to  Mr.  Ck)roner  Proud  all  deaths  in  that  Urban  District  the 
causes  of  which  are  not  certified  hj  a  Registered  Medical  Practitioner. 

I  enclose  as  you  request  a  List,  prepared  by  the  Home  Offioe  in  1695,  of 
Ck)roner8*  Jurisdictions  in  England  and  Wales,  showing  at  pages  12  and  IS  the 
Districts  of  the  four  Coroners  of  this  Count/. 

Yours  faithfully, 

Balph  Simbt, 

Clerk  of  the  County  CoondL 
The  Registrar-General. 


General  Register  Office, 

Somerset  House,  London,  W.C., 

Ist  December,  1900. 
Sir. 

1  AM  directei  by  the  Recristrar-General  to  acknowledge  the  receipt  of  your 
letter  of  the  27th  ultimo,  and  in  reply  to  state  for  t£e  information  of  the 
Durham  County  Couneil,  that  in  deference  to  their  request  he  has  this  day 
instructed  the  Registrars  of  Births  and  Deaths  for  the  three  Sub-Districts, 
within  which  the  Urban  District  of  Spennymoor  is  situated,  to  report  to  the 
Coroner,  previous  to  their  registration,  all  deaths  the  causes  of  which  are  not 
duly  certified  by  a  Registered  Medical  Practitioner.  I  am  to  express  the 
Registrar-General's  hope  that  this  course  will  result  in  the  reduction  of  the 
excessive  proportion  of  uncertified  deaths  in  this  district. 

I  am  to  request  that  in  order  to  avoid  public  inconvenience  through  delay  of 
registration  and  burial,  measures  may  be  adopted  to  have  the  decision  of  the 
Coroner,  in  cases  in  which  he  decides  rutt  to  hold  an  Inquest,  communicated  to 
the  Reg^trars  as  promptly  as  possible. 

I  am  to  thank  you  for  having  forwarded  to  the  Registrar-Gkneral  the  Home 
OfBce  List  showing  the  Jurisdictions  of  Coroners  in  England  and  Wales  in  1895, 
which  will  be  useful  for  Census  purposes. 

Tour  obedient  Servant, 

NOBL  A.  HUMPHBETB, 

Chief  Clerk. 
Clerk  to  County  Council, 
Durham. 


Shire  Hall,  Durham, 

3rd  December,  1900. 
Uncertified  Deathi, 

Sib, 

I  HAVE  to  acknowledge  the  receipt  of  your  letter  of  Ist  instant,  and  to  say 
that  the  subject  to  which  it  relates  shall  receive  due  attention. 

Tours  faithfully, 

Ralph  Simbt. 
The  Registrar-General. 
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Sim. 


General  Begister  Offioe, 

Somerset  Honse,  London,  W.G., 

ISth  February,  1901. 
AueJUamd^  J^e, 


I  vaa  to  refer  to  my  letter  to  yon  of  December  let  last,  intimating  that 
instraetions  were  giyen  liy  me  on  the  same  day  to  the  Registrars  of  Births  and 
Deaths  acting  witbln  the  Spennymoor  Urban  District  that  they  were  exceptionally 
to  report  aU  deaths  not  certified  by  a  Registered  Medical  Practitioner  to  the 
Ooroner  prior  to  Registration. 

The  delay  thns  oooasloned  in  Registration  has  naturally  caused  inconyenience, 
and,  after  communicating  with  the  Ooroner,  I  do  not  find  that  the  instruction  has 
had  any  oommensnrate  effect. 

I  am  therefore  to-day  writing  to  the  Registrars  to  suspend  this  special  instruc- 
tion, intimating,  however,  to  them  that  tiiey  should  in  the  exercise  of  their 
ordinary  discretion  use  exceptional  care  in  dealing  with  cases  in  which  the 
Oertifloate  of  a  Registered  Medical  Practitioner  is  not  forthcoming,  and  that  they 
should  report  to  the  Ooroner  all  cases  in  which  there  seems  to  Im  any  suspicion 
of  neglect^  or  ground  for  doubt  or  enquiry. 

Tour  obedient  Servant, 

Rbgihald  Maolbod, 

Registrar-€kneraL 
Ralph  Simey,  Esq., 

Clerk,  County  Coundl. 


A»P.A,Ko. 

Sanitary 
condition  an^ 
administratic 
of  the  Speno: 
moor  Urban 
District ;  by 
Dr.Beece. 


Sib, 


Shire  Hall,  Durham, 

14th  February,  1901. 
Auckland^  4*^. 


I  Bso  to  acknowledge  the  receipt  of  your  letter  of  yesterday  adverting  to  the 
special  instructions  you  had  previously  given  to  the  Spennymoor  Registrars  to 
Report  to  the  Coroner,  prior  to  registration,  all  deaths  not  cerrified  by  a  Registered 
Medical  Practitioner,  and  stating  that  the  "  delay  thus  occasioned  in  registration  '* 
had  ''naturally  caused  inconvenience,  in  consequence  of  which  you  had  written 
to  the  Registrars  suspending  the  special  instructions. 

On  receipt  of  your  letter  I  telegraphed  you  at  once,  asking  that  the  suspension 
might  be  withheld  until  enquiries  can  be  made  into  the  supposed  delay.  In  the 
meantime,  on  behalf  of  the  County  Council,  I  have  to  state  that  no  such  delay 
has  oome  to  their  notice,  but  that  the  subject  shall  be  at  once  fully  enquired  into 
and  the  result  communicated  to  you,  and  I  am  to  ask  you  to  be  good  enough  to 
place  at  the  disposal  of  the  County  Council  the  information  on  which  the 
sQspenirifln  order  was  made. 

And  I  am  also  to  express  the  surprise  of  the  County  Council  that  an  instruction 
given  to  the  Registrars  at  their  instanoe  and  only  after  considerable  corre* 
RMmdenoe  should  have  been  withdrawn,  without  any  previous  intimation  to  the 
Ooimty  Oonnoil,  or  any  of  their  officers. 

Tours  faithfully, 

Ralph  Simby, 

Clerk  of  the  County  Council. 
The  Begisfenr-GeneraL 


Sis, 


G^eneral  Register  Of^ce. 

Somerset  House,  London,  W.C, 

15th  February,  1901. 


I  Bao  to  acknowledge  the  receipt  of  your  letter  of  the  14th  instant,  and  in 
reoly  to  say  that  having  already  mtimated  my  decision  it  was  impossible  to 
dflii^  instmotioni  to  the  Registrars  in  the  Spennymoor  District  on  receipt  of  your 
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U>i\A,No.6.  I  may  remind  yon  that  the  Begpiilaldoiis   which  goyem  the  actioii  of  the 

unitary  Beg^trara  are  isened  under  the  antiiority  of  the  Begistrar-General  as  oonfizmed 

mditwfi  aaA  by  the  President  of  the  Local  Goyemment  Board,  ai^  theee  Begnlations  contain 

Iministfatlon  no  instruction  that  all  deaths  not  certified  by  a  Begistered  Medical  Practitioner 

uS?U]ffl5?^  are  to  be  reported  by  the  Begistrar  to  the  Ooroner. 

t^^eSmmT^  ^°  representations  made  by  your  Council  and  by  the  Ooroner  I   deemed  it 

desirable,  as  a  temporary  expedient,  to  desire  that  all  snch  deaths  shcnld  be 
reported ;  but  finding,  after  the  lapse  of  a  considerable  time  and  after  cone- 
spondenoe  with  the  Coroner  and  Uie  Begistrars,  that  the  only  effect  of  my  action 
had  been  to  cause  the  delay  in  registration,  which  is  the  inevitable  resnlt  of  a 
reference  to  the  Coroner,  I  deemed  it  right  to  revert  to  the  ordinary  pncdoe. 

Your  obedient  Senrant, 

Bbginald  Maolbod, 

Begistgar-OenetaL 
Balph  Simen^,  Esq., 

Clerk  of  the  County  ConnoiL 


Shire  Hall,  Dnrham, 

22nd  February,  1901. 
Auckland, 
Sib, 

I  BEO  to  acknowledge  the  receipt  of  your  letter  of  15th  instant,  and  to 
inform  yon  that  enquiry  lukving  been  made  into  the  ciroumstanoes,  there  dees  not 
appear  to  be  any  adequate  reason  for  the  suspension  of  your  directions  to^  the 
District  B^gfistrars  in  the  Spennymoor  Urban  District  to  report  all  uncertified 
deaths  to  the  Coroner. 

The  chief  ground  stated  for  the  suspension  is  the  supposed  delay  in  registra- 
tion caused  by  your  directions ;  but  the  time  between  the  death  and  registration, 
in  the  case  of  the  uncertified  deaths  which  have  been  referred  to  the  Coroner  (at 
any  rate  in  the  St  Oswald^s  Sub-Begistration  District),  has  not  exceeded  the  five 
days  allowed  by  law  for  registration  by  the  friends  or  relatives  in  cases  of 
properly  certified  deaths.  Any  inconvenience  caused  by  delay  is,  in  nine  cases  out 
of  ten,  only  felt  by  persons  who  for  various  reasons  {one  of  which  is  probably 
that  mentioned  by  Coroner  Proud  in  the  last  paragraph  of  his  letter  of 
12th  September,  ISKX))  call  in  as  medical  attendant  a  man  who  not  only  possesses 
no  legal  qualification,  but  has  never  had  any  proper  medical  training.  Such  a 
practice  not  only  seriously  impairs  the  value  and  accuracy  of  vital  statistics,  but 
is  also  fraught  with  serious  danger  to  the  public  health,  and  persons  who  with 
open  eyes  persist  in  enoourag^g  it  have  no  just  cause  of  complaint  if  they  are 
put  to  some  inoonvenienoe. 

I  have  also  to  point  out  that  it  is  not  quite  correct  to  say  that  the  only  effect 
of  the  (now  suspended)  directions  has  been  delay  in  registration,  for  although 
inquests  may  not  have  been  held  (and  it  is  to  be  regretted  that  the  Coroner  has 
not  as  yet  thought  it  necessary  to  hold  any  inquests  into  the  cases  specially 
reported  to  him)  an  enquiry  is  made  by  the  police  into  cases  so  reported,  and 
the  mere  knowledge  of  the  fact  that  such  enquiry  will  be  made  by  the  police 
tends  to  prevent  criminal  action  on  t^e  part  of  parents  who  might  have  an 
interest  in  the  death  of  their  children. 

The  local  outcry  which  has  been  made  by  certain  persons  is  undoubtedly  not  on 
account  of  delay  in  registration,  but  because  the  inquiry  by  the  police  is  objected 
to. 

During  the  year  1 900  there  were  79*  uncertified  deaths  in  the  Spennymoor  Urban 
District,  and  of  these  69  (or  21  per  cent  of  the  total  deaths)  were  uncertified 
the  result  of  attendance  during  life  of  an  unqualified  practitioner.    Moreover  of 
these  69  deaths  38  (or  more  than  55  per  cent.)  were  under  five  years  of  age. 

As  stated  by  the  General  Medical  Council  in  their  letter  of  the  28th  November 
last,  the  County  Council  is  of  opinion  that  such  a  state  of  matters  **  is  one  of  grave 

•  See  Tables  vn.  and  IZ.  and  footnotes  thereto. 
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conoem  to  the  pablio  health,  and  oalls  for  the  stringent  enforcement  of  the  App.  A«  Mc 

ezuting  law.**    It  is  mnch  to  be  reg^^tted  that  the  Registrar-General  should,  g^Qjig^ir 

without  any  urgent  reason,  suspend  his  directions    to  the   District  Registrars  ooncUtion  a 

to  report  idl  uncertified  deaths  to  the  Coroner,  and  by  so  doing  praoricallj  admtnistral 

oountenanoe  its  oontinuanoe ;  and  I  am  therefore  to  ask  that  the  suspension  may  ^'  the  8p«i 

1^  ,.^A.v;i..«»  moor  uroai 

be  withdrawn.  District  ;b] 

Yours  faithfully,  Dr.  Beeoe. 

Ralph  Simbt, 

Clerk  of  the  County  Council. 
The  Registrar-GeneraL 


General  Register  Offioe, 

Somerset  House,  London,  W.C., 

26th  February,  1901. 
Sib, 

I  AM  directed  by  the  Registrar-General  to  acknowledge  the  receipt  of  your 
letter  of  the  22nd  instant,  and  in  reply  to  inform  you  that,  under  present 
circumstances,  he  sees  no  reason  for  re-issuing  any  exceptional  instructions  to  the 
Registrars  of  Births  and  Deaths  acting  within  Spennymoor  Urban  District. 

Your  obedient  Servant, 

NOBL  A.  HUMPHBBTS, 

Chief  Clerk. 
Ralph  Simey,  Esq., 

Clerk  to  Count>y  Council. 


ADDENDUM  No.  2. 


CORRESPONDENCE  BETWEEN  THE  REGISTRAR -GENERAL  AND 
Db.  ANDERSON  CON0BRNIN«:J  THE  NON- CERTIFICATION  OF 
DEATHS  IN  THE  SPENNYMOOR  URBAN  DISTRICT. 


1 

General  Register  OMcc, 

Somerset  House,  London,  W.C., 
Auekland,  25th  November,  1902. 

13,916.  R.  1902. 
SlB. 

I  AM  directed  by  the  Registrar-General,  with  reference  to  the  death  of 
Edward  Anderson,  aged  61,  at  41,  Coltman  Yard,  Merrington  Lane,  on 
2nd  September  last,  who  is  stated  to  haye  been  attended  by  you  in  his  last  illness, 
to  request  that  you  will  inform  the  Registrar-General  whether  you  issued 
a  medical  certificate  of  the  cause  of  death  on  one  of  the  official  forms  in  this  case, 
aa  the  Coroner  iqjpears  to  have  considered  an  Inquest  unnecessary,  and  the  cause 
of  death  was  irregularly  entered  in  column  6  of  the  death  en^  as  **  natural 
cauees.*' 

I  am.  Sir, 

Your  obedient  Servant, 

NOSL  A.  HnMPHR£T8, 

Chief  Clerk. 
B.  S.  Anderson,  Esq.,  M.D., 
HiUingdon  House, 

Spennymoor, 

Durham. 


lOI 


V.A,3ioi5 


T 


1901. 


IXdlfi.  R.  I 


of 


;  r  did  DOC  gxvB  ai^ 

6D  die 

.  It  wtmemm  go  mat/OBr  litde 
oar 


pMbiig  lite  for  m  pwihwgai 


u  fJDlIoiPad.  bj*  aifuKOMi 


:t  iron 


BOBZ.  S.  ASBSB09. 


1902. 


14.070.  B.  1902. 


I  AJi  direetBd  bj  the  Bagucnir-Gcneiml  to  acknowledge  the  receipt  of  jxmr 
lecser  of  the  26th  nltiino*  and  in  rsplj  to  infann  joa  that  as  rhe  case  of  Edward 
Andenon  was  referred  za  the  Coroner,  and  as  the  Coioner  declined  to  hold  an 
Inquest,  the  local  Befpstrar  had  no  opdon  but  to  register  the  death,  ae  it  is 
pnsnmed  chat  jon  did  not  feel  jonza^  jnsdfied  in  oerdfjing  the  cause  of  death 
in  this  ease,  and  that  joa  were  not  in  attendance  on  the  deceased  man  during 
hia  IjMt  Olness.  The  Registrar-General  will  be  fnztha  obliged  bj  joa  informing 
him  wiiether  yoa  reported  the  ease  to  the  Coroner,  and  whether  joa  famished 
to  him  an  J  writcen  statement  of  the  cause  of  dnarh 

I  anu  I&, 

Toor  obedient  Serranc, 


B.  S.  Aadcnon,  Esq.,  MJ). 


XOKL  A.  HUMPHBKTS, 

Chief  Clerk. 


[Reply.] 


Awehlamd, 

14,070.  B.  1903. 


ted  December,  1903. 


SlK, 

1  BK6  to  acknowledge  receipt  of  joar  letter  of  jesterdaj,  and  in  replj  haTS 
to  fltate  that  I  did  attend  the  deceased  in  his  last  illness,  and  directed  his  son 
who  applied  for  certificate  of  cause  of  death,  to  acquaint  the  police  of  the  death 
to  that  thej  might  inform  the  Coroner.  I  did  not  supplj  the  Coroner  with  anj 
statemeut,  nor  was  1  asked  to  do  so.  An  official  from  the  Miners*  Permanent 
Fund  office  in  Newcastle  came  to  me  for  information  in  regard  to  the  case, 
as  he  also  did  in  the  case  of  a  man  named  Conollj,  whose  death  had  been 
registered  (a  few  weeks  before  Anderson's)  as  due  to  **  Natural  causes,  certified 
bj  Coroner."    Apart  from  this  case  altogether,  I  think  that  the  registration  of 
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deaths  in  this  district  is  most  unsatisfactory  and  prett j  mncb  of  a  farce,  and     Afp.  A;ifa  ( 
if  carriM  ont  in  the  same  way  thronghont  the  country  would  render  your   gg^^^^y 
statistical  returns  of  little  value.    In  tibe  returns  supplied  to  me  by  the  local    condition  and 
Registrars  of  Uie  deaths  which  occurred  in  this  Urban  District  during  November   admioistratto 
last,  I  find  there  are  8  uncertified  owing  to  unqualified  medioil  practice,  and    ^^^^1^^ 
3  uncertified  registered  as  the  Coroner's  certificates— 11  out  of  a  total  of  88,  or    ^^rlct;  by 
nearly  30  per  cent.     I  think  you  will  agree  that  this  points  to  a  most  scandalous    Dr.  Beeoe. 
state  of  wars,  and  that  some  remedy  ought  to  be  found.    I  would  also  point 
oat  that  on  the  16th  of  October  last  an  uncertified  death  was  registered  from 
''membzaaous  croup/*  and  on  the  22nd  November   one   from    **  diphtheria.'* 
Both  of  these  were  notified  to  me  by  an  unqualified  man,  and  death  occurred  in 
both  cases  before  the  notification  reached  me. 

I  am. 

Tour  obedient  Servant, 

ROBT.  S.  Andbbson,  M.D., 

Medical  Ofacer  of  Health,  Urban  District. 
The  Registrar-General, 

Somerset  House. 


8. 

Oeneral  Register  Office, 

Somerset  House,  London,  W.G., 
Auckland.  8th  December,  1902. 

14,343.  R.  1902. 
Sib, 

I  AM  directed  by  the  Registrar-General  to  auiuiowlelge  the  receipt  of  your 
letter  of  the  2nd  instant,  and  to  thank  you  for  the  information  it  contains 
I  am,  in  rmly,  to  inform  you  that  he  deplores  the  large  proportion  of  uncertified 
causes  of  detkih.  in  Spennymoor,  but  holds  the  opinion  that  in  the  present  state 
of  the  law  no  remedy  is  possible  unless  the  Coroner,  in  the  exercise  of  his 
statutory  discretion,  were  to  hold  inquests  in  such  cases  as  the  one  dealt  with  in 
the  recent  correspondence,  and  in  those  to  which  you  call  attention  in  your 
letter  referred  to  above. 

I  am.  Sir, 

Your  obedient  Servant, 

Noel  A  Humpubets, 

Chief  Clerk. 
Robert  S.  Anderson,  Esq.,  M.D., 

Medical  Officer  of  Health, 
Spennymoor. 


[Reply.] 

Spennymoor, 
Amciland.  18th  December,  1902. 

14,348.  R.  1902. 
SiB, 

I  HAVB  to  thank  you  for  your  letter  of  the  8th  inst.,  and  shall  be  glad  to 
know  whether  you  have  any  objeotion  to  my  forwarding  a  copy  of  the 
corxespondenoe  to  the  Coroner. 

lam, 

Your  obedient  Servant, 

ROBT.  S.  AHDBB80N. 

The  R^pstnur-General, 

Somerset  House. 


uo 


/LrKA.ir«hfc 


MwrUkban 


Ckneral  Begister  Offloe, 


Auckland. 

14,779.  B.  1902. 


,  Iioodoii,  W.C^ 
15th  December,  190S. 


1  AM  direotod  by  the  Begisfcrmr-GeDenl  to  M^nowledge  the  reoetpi  of  your 
letter  of  the  13th  instent,  and,  in  xeplr,  to  mfbrm  yoa  uiat  he  wfll  imiae  no 
objection  to  yonr  forwmrding  to  the  Coroner  a  oopy  of  the  letters  recently 
addreeeed  to  yon  on  the  sabject  of  the  death  of  the  recently  deceased  man 
Anderson. 

lam,  Sir, 

Tomr  obedieat  Servant, 

NOXL  A.  HUMPHRKTB, 

Chief  Clerk. 
B.  S.  Anderson,  Esq.,  MJ). 
Spennymoor, 

Durham. 


Addbndum  No.  3. 


[  Memorandum  on  Spennymoor  Urban  Didrict  prepared  by  the  Durham 

County  CouneU,'] 


Extracts  fbom  the  County  Medioal  Off:oeb*8  Quarterly  Reports, 
tooktheb  with  copies  of  cobbespondekcb  between  the  local 
Government  Board,  County  Councils,  and  the  Speknvmoor  Hrban 
District  Council,  in  reference  to  the  Condition  of  the  Urban 
District. 


Extract  from  County  Medical  Officer's  Report  for  Quarter  ending 

30th  September,  1901. 

"  Althongrh  daring  the  past  few  years  oonsiderable  improvements  have  been 
effected  in  this  district,  especially  as  regards  sewerage,  making  of  streets  and 
paving  of  footpaths,  the  sanitary  circumstances  of  a  large  proportion  of  the 
nouses  in  this  district  are  extremely  bad,  owing  to  want  of  paving  of  back  streets, 
damp  and  defective  yards,  and  foul,  insanitary  midden-privies.  I  recently 
inspected  the  greater  portion  of  this  district,  and  in  almost  every  street  I  found 
very  scriouH  nuisances  resulting  from  the  above-mentioned  defects.  I  regret  to  state 
that  even  where  the  attention  of  Urban  District  Council  has  been  drawn  in  my 
past  reports  to  most  unhealthy  conditions,  such  as  the  midden-privies  in  Edward 
Street,  Craddock  Street,  George  Street,  and  Jackson  Street,  no  action  has  been 
token.  In  George  Street  and  several  of  the  older  streets  the  houses  only  consist 
of  one>room  and  a  small  unventilated  attic,  but  the  Urban  District  Council  are 
taking  action,  under  the  Housing  of  the  Working  Claseee  Act,  respecting  a 
numl^r  of  these  houses  and  also  several  insanitary  dwellings  in  Thomas  Street. 

**  In  his  last  annual  report  the  district  Medical  Officer  of  Health  drew  attention 
to  the  insanitary  conditions  of  the  conveniences  at  several  of  the  elementary 
schools  ;  at  the  Weeleyan  schools.  Mount  Pleasant,  the  National  schools.  Mount 
Pleasant,  and  in  the  girls*  department  of  the  Wesleyan  schools,  Tudhoe  Grange, 
they  consist  of  offensive  and  insanitary  midden-privios,  the  use  of  which,  by  the 
children,  must  be  a  serious  danger  to  their  health.  Automatically  flushed  trough 
closets  ought  to  be  substituted  for  the  present  objectionable  structoree. 

'*  Except  that  the  scavenging  and  removal  of  refuse  appears  to  be  well  per- 
formed, I  was  unable  to  note  any  substantial  improvement  in  tlie  sanitary 
oondition  of  this  district  since  my  last  impaction  in  September  of  last  year. 


Ill 

**  In  his  annual  report  of  1899  the  Medical  Officer  of  Health  drew  attention  to   APP.  A^Ko.  C 
the  ezceanye  infant  uid  ^Tmotic  death-rates  and  especially  to  the  prevalence  of  gi^Qiy^^ 
enterie  ferer  and  the  Uurge  mortality  from  diarrhoea,  which  he  attributed  to  oondi^B  and 
insanitary  conditions  and  particolarly  the  many  foal  midden  privies.    Daring  admialstratic 
the  past  quarter  there  has  been  an  enormous  mortality  in  the  district,  the  total  ^^  J^n££f ' 
deafih  rate  of  the  whole  quarter  being  equal  to  a  rate  of  37*6  per  1,000,  the  zymotic   DhSrIot  *  by 
rate  16*5  per  1,000,  and  the  infant  mortality  rate  426  per  1,000  births.    In  the   Dr.  BaeoB. 
month  of  August  the  figures  were  even  worse,  the  death-rate  exceeding  60  per 
1,000,  the  ^motic  rate  31  per  1,000,  and  the  infant  mortality  508  per  1,000.    I 
iMve  no  hesitation  in  si^ying  that  a  considerable  proportion  of  the  deaths  occurr- 
ing during  the  past  quarter  have  directly  resulted  from  gross  insanitary  defects 
which  the  Urfacui  District  Counml  ought  systematically  to  have  dealt  with  years 
ago." 


LBTTBR  FBOM  XJrBAJS  (ilSTRICr  COUHOIL  TO  GOUSTT  OOUNOIL. 

Spennymoor, 

5th  December,  1901. 
Medical  Offieer^s  Report 
DkarSib, 

Bkfsbbino  to  your  letter  of  the  Uth  ulto.,  enclosing  copy  of  the  County 
Medical  Offioer*s  Report  for  the  quarter  ending  30th  September  lost,  I  am  directed 
to  state  : — **  That  ttos  Council  is  far  from  deujring  that  insanitary  property  is  to 
be  found  in  the  District ;  this  unfortunately  is  a  condition  common  to  all 
Districts,  though  the  same  attention  is  not  drawn  to  it.  The  Council  assure  you 
that  an  examination  of  the  reports  of  their  Suiitary  Inspector,  and  the  Council's 
action  based  thereon,  would  prove  that  much  is  being  done,  and  great  pressure 
being  applied  to  remedy  existing  defects,  and  to  provide  better  sanitary  arrange- 
ments. The  Council  protest  in  the  strongest  manner  pos^ble  to  them  against 
the  language  of  wholesale  and  exaggerated  condemnation  employed  by  the 
County  Medical  Officer  and  assure  you  that  if  similar  evils  are  not  reported  in 
other  districts  it  is  not  because  they  do  not  exist,  but  rather  because  the  same 
attention  is  not  given  to  them  " 

Yours  faithfully, 

F.  Badoook. 
Bal^  Simey,  Esq., 

Clerk  of  the  County  Council, 
Durham. 


December  19th,  1901. 

Copies  of  Sanitary  Inspector's  Reports  for  previous  six  months  forwarded  to 
Ooontj  GonnoiL 

LlTTBB  FBOM  LOGAL  GOVERNMENT  BOARD  TO  URBAN    DiBTBIOT  COUNCIL. 

Local  Government  Board, 

Whitehall,  aW., 

15th  January,  1902. 
Sib, 

I  AM  directed  by  the  Local  Government  Board  to  forward  to  the  Spennymoor 
Urban  District  Council  the  enclosed  copy  of  a  oommunication  which  the  Board 
h*ve  received  from  the  Durham  County  Council  with  reference  to  the  sanitary 
condition  of  the  Urban  District,  and  I  am  to  request  that  the  Board  may  be 
famished  with  the  observations  of  the  District  Council  on  the  snbject. 

I  am.  Sir, 

Your  obedient  Servant, 

John  Lithibt, 

Assistant  Secretary. 
The  Olerk  to  the  Urban  District  Council, 

Spennymoor. 
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A.Nal» 


Ui 
tot;  by 


SCB, 


Shire  HaU. 

SMOi  Nofonber,  19Q2. 


I  AM  direotod  bv  the  Ooantj  Onmoil  of  Ihiriubm  to  trmnsmit  toyoathe 
encloeed  Bepreoentetion  to  the  Looal  Goyonunent  Boud,  under  Section  299  of 
the  Poblio  Health  ▲ot,  1875,  m  to  the  general  and  oontinned  insanitary  oondition 
of  the  Spennymoor  Urban  District  I  aleo  send  yon  oopies  of  the  Bepiarte  of  the 
County  Medioal  Officer  and  District  Medical  OiBcer,  and  of  a  corrcBpondeDcs 
between  the  Goonty  Council  and  the  Urban  District  Council  sinoe  SOth  January, 
1900,  to  the  present  time,  relatiTe  to  the  default  of  the  Disteict  CouiMnl  to  protide 
their  district  with  sufficient  sewers  and  otherwise  to  enforce  the  prorisions  of 
Sections  15,  27,  36,  92  to  111,  and  150  of  the  Public  Health  Act,  1875. 

I  am,  Sir, 

Tours  faithfully, 

(Signed)       Ralph  Simkt, 

Clerk  of  the  Coonty  CounciL 
The  Secretary, 

Local  Goyemment  Board. 


COUHTT  OF  DnSHAM. 
SPKHNTM OOB  URBAV  DiBTftlOT. 

Bepreeentation  to  the  Local  GoTernment  Board  under  Section  299  of  the  Public 
Health  Act,  1875,  as  to  the  general  and  continued  insanitary  condition  of  the 
district. 

Throughout  the  district  most  serious  nuisances  exist  owing  to  proximity  of 
open  insanitary  midden-priyies  to  dwellings,  to  unpayed  hetck.  streets,  and  to  damp 
and  def ectiye  house  yards. 

The  death-rate,  zymotic  death-rate,  and  infant  mortality  rate,  are  all  consider- 
ably aboye  the  ayerage  of  the  urban  districts  in  the  county,  and  daring  the  past 
summer  haye  been  exceptionally  exoessiye.  In  the  opinion  of  the  County  Council 
the  cause  for  these  high  rates  is  the  gproesly  insanitary  oiroumstanoes  which,  as 
reyealed  by  the  reports  of  the  District  Medical  Officer  of  Health  and  County 
Medical  Officer,  preyail  in  the  district. 

Attached  are  the  chief  mortality  statistics  of  the  Spennymoor  Urban  District 
and  the  Urban  Districts  of  the  County  during  the  years  1896-1900,  and  during  the 
first  nine  months  of  this  year,  together  with  extracts  from  the  reports  of  the 
County  and  District  Medical  Officers  of  Health  : — 


1      Per  1,000  population. 

Per  1.000  births 
registered. 

Total 
death-rate. 

Zymotic 
death-rate. 

Inlant 
mortality  rate. 

Average  of  6  years,  1896-1900  :— 

Spennymoor  Urban  District 

•Urban  Districts  in  Administrative  County 

19-0 
18-2 

2'8 
2'1 

191 
166 

Average,  Ist  January  to  SOth  September, 

Spennymoor  Urban  District 

•Urban  Districts  in  Administrative  County 

28*0 
19*6 

6*7 
3*2 

250 
182 

*  Including  Spennymoor. 
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Couimr  Health  Oommittsk^s  MiNUTsa. 
24th  October,  1900. 


Resolved : — 


That  the  Coanty  Medical  Officer  do  prepare  and  present  to  next  meeting  a 
Bepreeentation  to  be  made  to  the  Local  Goyemment  Board  as  to  the 
insanitary  condition  generally  of  the  Spennymoor  Urban  District. 

LSTTSB  FBOM  UbBAIT  DIBTBIOT  COUNCIL  TO  LOCAL  GK)VEBN1CENT  BOABD. 

Spennymoor, 

27th  Febmary,  1902. 
Sib, 

Lr  reply  to  yonr  letter  of  the  15th  nit.,  I  am  directed  by  the  Oonncil  to  state 
that  in  reference  to  the  representation  of  the  Durham  County  Council  they  do 
not  admit  all  the  facts  stated  by  the  County  Council. 

This  Oonncil  has,  since  the  31st  December,  1894,  the  time  when  the  boundaries 
of  the  Spennymoor  Local  Board  were  extended,  been  actiyely  engaged  in  dealing 
witii  the  insanitary  conditio  u  of  the  district. 

(1)  During  the  last  seyen  years  the  Council  have  made  up  no  lees  than  92 

private  streets  and  have  taken  them  over. 

(2)  As  to  the  sewerage  in  Spennymoor  Ward,  the  Council  consider  this 

fairly  ^ood ;  and  in  Tudhoe  and  Ferryhill  Wards  they  have  recently 
had  considerable  portions  of  the  sewers  relaid,  and  upon  any  report 
of  defective  sewers  have  had  them  immediately  repaii^. 

(.3)  The  sewage  disposal  works  for  Spennymoor  Ward  are  being  remodelled, 
and  when  complete  will  be  quite  capable  of  dealing  with  the  sewage 
of  that  Ward. 

For  Tudhoe  and  Ferryhill  Wards,  plans,  &c.,  for  sewage  works  have 
been  under  consideration  for  some  time,  but  on  account  of  the 
Council  having  changed  their  surveyors  three  times  during  the  last 
18  months,  and  the  difficulty  in  obtaining  the  necessary  land,  some 
delay  has  been  caused,  but  the  matter  Is  receiving  the  Council's 
serious  attention. 

(4)  As  shown  by  the  Medical  Officer's  yearly  reports,  it  will  be  seen  that 
during  the  last  two  years  there  have  been  145  esfth-closets 
substituted  for  ashpits ;  23  notices  served,  dealing  with  57  houses, 
under  the  Housing  of  the  Working  Classes  Act ;  and,  on  an  average, 
1,220  notices  a  year  served  by  the  Lupector  of  Nuisances  under  the 
PubUc  Health  Act 


AFP.  A,  Na  ( 

Sanitary 
condition  and 
adminlstratio 
of  the  Bpenni 
moor  Urban 
District;  by 
Dr.  Beeoe. 


(5) 


As  to  the  symotic  death-rate  in  the  Spennymoor  District,  it  will  be 
seen  by  the  County  Returns  that  the  average  for  the  year  1901,  with 
the  exception  of  the  third  quarter,  is  only  2,  as  against  3*2  for  the 
county. 

For  the  quarter  ending  30th  September  last  there  was  an  unusual 
prevalence  of  diarrhoea  and  measles  amongst  the  children,  which 
accounted  almost  for  the  whole  of  the  lymotic  death-rate  in  that 
quarter. 

(6)  It  may  be  pointed  out  that  the  infant  mortality  for  the  Administrative 

County  for  the  last  quarter  was  163,  and  for  Spennymoor  District 
only  157. 

(7)  As  to  the  death-rate :— The  death-rate  for  the  Urban  District  for  1901 

is  25,  which,  as  stated  above,  includes  the  unusual  death-rate  caused 
by  diarrhoea  and  measles,  which  rate  is  considerably  less  than  the 
three  quarters  quoted  by  the  County  Council  in  their  representation. 
The  Council  is  erectmg  an  Isolation  Hospital,  which  is  expected 
to  be  complete  by  Midsummer,  ^us  providing  accommodation  fcr 
aertfbin  Infectious  Diseases, 
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NaflL  (8)  From  the  foregoing  fignm,  ko^  it  will  be  seen  that  this  Goandl  is 

endeaTooring  ^  do  iti  dn^,  ae  far  ae  lies  in  its  power,  and  hare 

^gyl  been  carrying  oat  all  the  works  as  proTided  by  Sections  15,  27,  36, 

•atkm  92  to  111  and  150  of  the  Public  Health  Act,  1875,  and  while  not 

*BB7-  diirking  an  enquiry,  think  there  is  no  need  for  yonr  Honourable 

^  Board  to  hold  an  enquiry,  despite  what  maj  be  the  oinnion  of  the 

b  Ooun^  Goandl  in  its  wholesale  oondenination. 

I  am.  Sir, 

Yoor  obedient  Senrant, 

F.  Badoock, 

Clerk. 
Tits  Secretary, 

Local  GoTemment  Board, 

Whitehall,  S.W. 


Extract  fbom  Coumtt  Mboical  Officbb's  Rkpobt  fob  Quabtbb  ending 

S18T  Dwbmbkb,  1901. 

*"  At  the  request  of  the  Distrioi  Goundl,  I  recently  supported  them  with  my 
eridenoe  in  proceedings  before  the  Magi«trates  respecting  some  insanitary 
nroperty  in  this  district,  and  an  order  was  made  for  the  remedying  of  the 
defscis. 

"^  Ltftteii  from  the  District  Council  with  reference  to  the  obeerrations  on  the 
mailaiy  eooditioik  of  this  dirtciot,  oontained  in  my  last  quarterly  report,  together 
with  n^porti  of  the  distrioi  Sanitary  Inspector  of  the  IMstriot  Ci>uncil  from  June 
K^  Xv^Tvmber  last*  hare  been  forwitfded  to  the  County  Council  and  will  be  laid 
^l^^v(1^  tvvau  The  Inspector's  reports  indicate  that  he  is  doing  exnellttit  work  in 
\W«evHtnf  iujvuiitjury  conditions  in  the  district  and  reporting  them  to  the  District 
\\Hin\>iU  but  the  number  and  serious  nature  of  the  defects  mentioned  in  his 
n^^rts  ftronglr  support  the  statement  made  in  my  quarterly  reports  as  to  the 
inMnitary  condition  of  many  parts  of  the  district,  and  whidi  the  District 
i\Mincil  protests  as  *  the  language  of  wholesale  and  exsggecated  condemnation.*  *' 


Lkttbb  FioM  Ubbak  Distbict  ComffoiL  to  Couhtt  Couhcil. 

Spennymoor, 

88th  February,  1902. 

(Vnn^y  Medici  OjtS^vrV  JUp^^ri, 

Vvn*«  Umit^r  \\f  the  ^r\i  iu»t..  together  with  copy  of  Coon^  Medical  Officer's 
Hv^H^t^  (\vr  th<^  ^uarM»r  onding  3Ut  IVcember  last,  was  brought  before  the 
V\k^^^Ml  Ai  %h^Kf  m«^iU|r  yivtt«rv^y.  and  I  was  directed  to  acknowledge  receipt  of 

Yours  faithfully, 

F.  Badcock. 
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Extract  pbom  County  Medical  Officer's  Report  for  Quarter  ending 

30th  June,  1902. 

"  Ab  directed  by  jour  Committee,  I  beg  to  report  as  follows  on  the  statements 
contained  in  the  letter  of  the  Urban  District  Council  dated  27th  February  last^ 
a  copy  of  which  was  enclosed  by  the  Local  Government  Board  with  their  letter 
to  the  County  Council  of  15th  April  last :—  * 

101.  1  &  2. — I  have  no  reason  todonbt  the  accuracy  of  the  statements  as  to  the 
making  and  taking  over  by  the  District  Council  of  92  private  Rtreets,  and  to  the 
improvements  in  the  sewers  of  the  district  during  the  past  seven  years :  and 
I  would  point  out  that  in  my  report  for  the  quarter  ending  .')Oth  September, 
19 11,  I  stated  that  *  considerable  improvements  have  been  effected  in  thiR 
district,  especially  as  regards  sewerage,  making  of  streets,  and  paving  of 
footpaths.* 

S.— The  disposal  of  the  sewage  of  the  district  is  very  unsatisfactory.  The 
dispo^l  works  for  the  Spennymoor  Ward,  although  they  have  been  improved, 
are  too  small  to  deal  with  more  than  a  portion  of  the  sewage,  and  a  large 
volume  of  it  constantly  passes  into  the  stream  near  the  works,  close  to  a  public 
footpath. 

There  are  no  sewage  disposal  works  for  the  Spennymoor  and  Ferryhill  wards, 
and  the  whole  of  the  sewage  passes  unpurified  into  streams,  causing  a  nuisance 
and  gpxws  pollution.  The  District  Council  state  that  some  delay  has  occurred 
in  this  matter,  owing  to  their  having  changed  their  surveyor  three  times 
daring  the  last  eighteen  months,  and  to  the  difficulty  in  obtaining  necessary 
land,  but  I  would  point  out  that  12  years  have  elapsed  since  the  County 
Council  first  urged  the  Urban  District  Council  to  prevent  the  pollutions  arising 
from  the  want  of  purification  of  the  sewage  of  these  populous  districts. 

4. — ^Tlie  statements  that  145  ash-closets  have  been  substituted  for  ashpit««,  and 
23  notices  relating  to  57  houses  served  under  the  Housing  of  the  Working  Classes 
Act  during  the  last  two  years,  and  that  1 ,220  notices  have  been  served  on  an 
average  annually  under  the  Public  Health  Acts,  are  no  doubt  correct,  but  it  is 
also  a  fact  that  in  the  enforcement  of  the  notices  served  there  has  very 
frequently  been  great  and  unnecessary  delay. 

5  &  6. — The  mortality  statistics  quoted  in  the  letters  of  the  Urban  District 
Council  and  the  (comparisons  drawn  are  misleading,  as  they  omit  the  statistics  for 
the  third  quarter  of  the  year,  when  an  excessive  mortality  from  infantile 
diarrhoea,  which  is  recognised  as  a  filth  disease  caused  by  insanitary  dwellings 
and  surrounding^,  occurred. 

The  representation  of  the  County  Council  to  the  Local  Government  Board 
showed  that  during  the  five  years  1896-1900  the  total  death-rate,  zymotic  death- 
rate,  and  infant  mortality  rate  for  Spennymoor  considerably  exceeds  those  for 
the  urban  districts  in  the  County,  and  the  following  table  shows  how  unfavour- 
ably the  chief  mortality  statistics  in  Spennymoor  compare  with  those  for  the 
urban  districts  and  the  County  during  1901 : — 


Total 
death-rate. 

Zymotic 
death-rate. 

Infant  death-rate 
per  1,000  births. 

Spennymoor 

Orfaan  Districts        

AdministrAtivo  County 

24'9 

ir4 

19*0 

5*6 
3-0 
2*9 

231 
178 
177 

7. — ^The  death-rate  and  zymotic  death-rate  in  the  Spennymoor  Urban  District 
last  year  were  the  highest  of  any  district  in  the  county,  and  I  have  no  hesitation 
in  stating  that  they  were  largely  the  result  of  the  insanitary  conditions  prevailing 
in  so  many  parts  of  the  district. 

8. — The  statement  as  to  the  erection  of  an  isolation  hospital  is  correct,  but  in 
their  representation  to  the  Local  Government  Board  the  County  Council  made  no 
complaint  as  to  the  default  of  the  District  Council  in  this  matter. 

19034  H 
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p.  A,  Na  5.  During  the  paat  qnarter  I  have  agaiiv  inspected  the  greater  put  of  this  district 

lary  """^  ^  regrft  to  »a)-  the  remarks  made  in  my  preTious  reports  o*  to  ila  inuDitsry 

iltuin  and  state  still  apply.    Thraughout  the  tlistriut  theru  ace  builly  coiutractAd  oahpit- 

liniitniiioil  privies,  somecimas  very  close  U>  dwellings,  wblub  tonl  the  air   and   «oil,   the 

'r  C^uT^"  po""''""  f '  t''*  latter  beiag  lacilital«<l  Ijt  the  want  ot  p.iving  o(  the  back  Btre«ls 

rial :  by  ""d  the  defective  iiaTing  of  many  of  tb«  house  yards. 

In  fome  vtreeta  ludi  cloeeta  have  betn  aubstitulecl  [or  the  old  convenjenuee. 
bnt  even  in  propertiei  dealt  with  by  notioe  under  the  Publio  Healih  ADt<> 
the  defects  are  often  only  partially  remedied,  and  the  s:tnitary  circum^tailceB 
reinatned  mu&tigrHctory.  The  aais&Doe!!  from  iinpaved  stree'».  defrctiTe  yard^. 
and  in'anitnry  middens  are  very  general  throaghout  the  district,  but  in  Itnndas 
Stieet,  Georgti  Street,  Jackran  Street,  Prinoees  Street,  Roea  Street,  and  in 
Merrinjrton  lAne  and  Low  Spennj'moor,  the  defect"  are  perhap*  m^^l  notioeable. 

No  action  appears  to  have  been  token,  tu  r..-movG  the  nni^ancei  arii'ing  from  the 
griHviy  innnilary  oaiiveniencei>  in  am  at  the  ElemenlAry  S,:hoo1s  at  Todhoe 
Orange  and  Monnt  Plnuant.  although  the  ntteuliun  of  the  Urban  DL'tticl 
Couneil  was  drawn  to  them  by  the  Hcdical  Olficer  of  Health  iu  his  annual 
report  for  190(1,  atiil  by  mj  report  tor  the  quarter  ending  September  lait. 

In  Low  Spennymoor  and  Uerrington  Lane  there  are  a  nnmber  of  bL<^-t»-baok 
honsei,  and  in  Spennymoor,  especinlly  in  the  Cames  Street  and  Qeurge  Strnet 
diHtrict-',  there  are  a  great  many  honsei  which  ooDtain  only  one  living  roam  and 
a  >ma11  objectionable  attic,  but  1  wa»  informed  by  the  In^pectur  that  notices 
have  already  Iwen  served  on  the  ownera  under  tie  Hooeing  of  the  Working 
CImms  Act,  nnd  that  they  will  be  enforced  nnless  the  honaei  are  made  properly 
hahitable. 

Id  hia  last  annual  report  the  district  Medical  Officer  uf  Health  givts  his 
opinion  that  soil  pollation.  resultintc  from  the  mtdden-privits  and  defective 
house  yards,  was  tbe  chief  caufie  of  the  high  lyinutiu  death-ra[«,  and  until  the 
Urban  District  Council  fystematically  oompid  the  owners  of  private  property 
to  remedy  the  groaj  defeats  that  at  p.'eeent  eziit.  it  is  qnitc  certain  that  the 
mortality  ntatistica  of  the  district,  especiallv  from  lymotic  dja?ases  and  among 
children,  will  remain  high. 

In  my  opinion  much  good  would  resnlt  from  a  complete  inapeotion  ot  the 
distiict  by  one  ot  the  Hedieal  In'pectars  of  the  Local  Government  Board,  and 
it  is  to  be  hoped  that  the  Board  will  reoousidar  their  decision,  eipreased  in 
their  letter  to  the  Ciunty  Council  of  l.ith  January  last,  that  lection  ^!9  of  the 
Public  Health  Act.  1875.  is  nut  applic^ible  to  a  cast  of  default  by  a  sanitary 
authority  in  the  enforcement  of  the  provision  of  improved  privy  accommodation, 
and  of  the  provisions  of  the  Act  relating  ti 


n  of  the  District  Council  Hbould  be  drawn  to  the  iudanitary  con- 
ditions extiting  at  ttome  tenement  dwellings  in  Jackion  Street.  The«e  hounea 
have  only  been  ereuted  within  the  lact  two  or  three  yejrs,  bnt  the  uommon 
yard  ha«  not  been  properly  levelled,  and  ih  unpaved  and  filthy.  The  hoases  are 
provided  with  indoor  watercloeeta.  but  the  only  ashpit  accommodation  is  an 
offensive  wooden  structure  in  the  yard,  placed  against  one  of  the  house  wall*, 
and  neither  in  its  position  nor  strncture  does  it  comply  with  the  bye-lawa  in 
force  in  the  district.  Apparently  the  bye-laws  do  not  require  the  pavinjf  or 
cementing  of  the  back  yards,  bnt  in  [«nomented  property  with  a  common  yard 
the  importance  from  a  sanitary  point  of  view  of  having  the  yard  snrtiice 
covered  with  impervious  material  innnt  have  been  obvious  l«  both  the  owner  and 
the  Urban  District  Council,  In  my  opinion  the  District  Council  shoald  not  liave 
permitted  the  occupation  of  the  divelliogs  seeing  that  building  bye-laws  have 
been  violated,  and  in  any  case  it  is  now  ihetr  duty  to  take  prompt  stepe  to  remedy 
the  nuisances  resulting  from  the  un|iavud  yard  and  wuddt'U  ashpit. 

Daring  the  last  quarter  I  have  an  two  oooanions  supported  the  District 
Council  with  my  evidence  in  legal  proceedings  taken  against  the  ownen  of 
insanitary  property.  Both  cases  were  of  uomo  tniportance,  and  as  the  District 
Council  were  snccessfnl  there  will  pri>bnbly  be  less  opposition  on  the  part  of 
property  owners   to   the   requirpmenla   of   the   Urban   District   Council   in   the 
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Letter  fbom  Urban  District  Council  to  County  Council.  app.  a,No.8. 

Sanitary 
Spennymoor,  condition  and 

1 2th  November,  1 902.       admlntetratioi 
'  of  the  Spenny- 

Cmnty  Medical  Officer,  girtri?tVb? 

Dear  Sir,  Dr.  Recce. 

The  Gonnoil  have  daly  considered  the  letter  from  the  County  Council,  asking 
what  steps  are  being  taken  to  remedy  the  condition  of  things  described  in  the 
report  of  the  County  Medical  Officer  of  Htelth  for  the  quarter  ending  30th 
June,  1902. 

The  Council  submit  that  they  have  never  been  slow  to  recognise  the  existence 
of  insanitary  conditions  in  the  district,  but  on  the  contrary,  as  the  work  carried 
out  during  the  past  few  years  will  shew,  have  earnestly  endeavoured  to  grapple 
with  the  situation,  and  to  create  healthier  conditions  throughout  the  distiict. 
Unfortuately,  even  such  a  desirable  undertaking  can  only  be  carried  out 
gradually.  The  sanitary  inspection  of  the  district  is  carefully  and  syBtematically 
attended  to,  and  the  Council  are  always  ready  to  take  drastic  measures,  where 
nacesBary,  to  compel  owners  to  carry  out  reasonable  improvements. 

With  regard  to  Ihe  question  of  sewage  disposal,  plans  for  the  enlargement  and 
improvement  of  the  present  works  are  in  hand,  and  application  has  been  made  to 
the  owner  of  t^e  adjoining  land  to  lease  the  necessary  land  required. 

Plans  are  also  in  hand  for  the  sewage  disposal  works  for  Tudhoe  and  Ferryhill 
Wards. 

I  am  also  directed  by  the  Council  to  state  that  Bpennymoor  does  not  stand 
alone  in  the  matter  of  insanitary  conditions,  and  the  Council  are  far  from 
♦iiinVing  it  is  SO  uotorious  iu  this  respect  as  the  County  Medical  Officer's  report 
indicates,  and  they  doubt  whether  any  similar  Urban  District  can  point  to  such 
improvements  as  have  been  carried  out  in  their  district  during  the  last  few  years. 

Tours  faithfully, 

Fred.  Badcock. 
Ralph  Simey,  Esq., 

Clerk  of  the  County  Council, 
Durham. 


190S4  H  2 
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ikPP.  A,  No.  6 

Sanitary 
Jircumstances 
3f  Tyldesley- 
gvith- 
ihakerley 
Urban  District, 
uid  on  tha 
prevalence  of 
Bnt^c  Fever 
therein:  by 
Dr.  R.  W. 
lohnstone. 


No.  6. 

Report  on  the  General  Sanitary  Circumstances  of  the 
Tyldesley-with-Shakbrley  Urban  District,  and  on 
the  Prevalence  of  Enteric  Fever  therein ;  by  Dr.  R,  W. 
Johnstone. 

The  Urban  District  of  Tyldesley-with-Shakerley  has  for  some 
years  past  suffered  severely  from  enteric  fever,  especially  in  1901. 
The  facts  were  brought  under  the  notice  of  the  Liocal  Government 
Board  through  the  annual  reports  of  Mr.  B.  Blakemore,  the  Medical 
Officer  of  Health,  and  through  the  quarterly  reports  of  the  Regis- 
trar-General. In  consequence,  I  received  instructions  to  inquire 
into  the  enteric  fever  prevalence,  and  to  report  upon  the  general 
sanitary  circumstances  of  the  district. 

The  Urban  District  of  Tyldesley-with-Shakerley  lies  about  ten 
miles  west  of  MancheHter.  At  the  census  of  1901  its  population 
was  14,84ii,  the  number  of  inhabited  houses  2,869,  the  area  2,489 
acres,  and  the  rateable  value  £72,051  10s.  The  district  is  roughly 
quadrilateral,  measuring  about  one  mile  and  three-quarters  from 
north  to  south,  and  about  two  miles  and  a  half  from  east  to  west 
Nearly  the  whole  of  the  population  is  contained  in  the  town  of 
Tyklesley,  situated  on  the  western  border  of  the  quadrilateral. 
Tyhlesley  is  practically  continuous  with  the  village  of  Hindsfonl 
in  the  Urban  District  of  Atherton.  The  chief  industries  are  cotton 
spinning  and  coal  mining.  Geologically,  the  district  is  on  the 
Coal  Measures,  overlaid  on  the  northern  and  southern  borders  by 
Boulder  Clay.  Tlie  soil  on  which  the  buildings  in  Tyldesley  are 
constructed  is  of  two  kinds,  sharply  divided  by  Elliott  Street, 
which  runs  along  a  ridge  with  the  ground  sloping  away  abruptly 
to  the  south  and  very  gradually  to  the  north.  North  of  Elliott 
Street  the  soil  is  Boulder  Clay  or  made  ground,  while  south  it  is 
Red  Sandstone  rock,  or  a  few  feet  of  mixed  gravel,  sand,  and  clay, 
overlying  the  same  rock.  The  Lancashire  and  Yorkshire  and  the 
London  and  North-Western  Railway  lines  traverse  the  Urban 
District  of  Tyldesley-with-Shakerley. 


General  Sanitary  Circumstances. 


DiVPlUngR, — Houses  are  for  the  most  part  two-storey  brick 
buildings,  with  four  rooms,  two  on  each  floor.  On  the  whole 
they  are  well  l)uilt,  and  kept  in  good  condition.  Back-to-back 
houses  are  being  rapidly  done  away  with.  Not  more  than  fifty 
are  said  to  remain.  Some  of  them  which  were  formerly  two- 
roomed  houses,  having  one  room  on  each  floor,  have  been  altered 
by  making  two  adjoining  houses  into  one.  Two  "hall"  doors 
are  retained,  and  a  communicating  door  is  made  between  the  two 
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roDine  OD  each  floor.     This  method  cunnot  be  said  to  remoTw  the 
[DhereDt  iliBadvuiitageii  of  back-tu-back    houees.     Iti  other  cases, 
fwhere  two  houses  standing  hack  to  back  have  at  the  instance  of  Yf "iSeS — 
the   District   Council   been   made   into   one  by  breaking  a  dooi-  with- 
tbrough  the  separating  wall,   there  ia  a  tendency  amongst  the  ifrtaD'nJrtj 
inhabitants  to  live  in  one  half  of  the  reconstructed  building  aud  imdonthe 
to  let  Ihe  other  half  to  another  family.    The  eommuni eating  door  tffi^'pSiL 
is  then  kept  shut,  and  ail  the  benefit  of  the  Council's  action  is  ^"^"y'''' 
lost.    There  is  no  marked  oTercrowding  of  dwellings  upon  area,  Jnhm 
bnt  cases  of  overcrowding  of  persons  occur,  and  are  dealt  with  by 
"'  B  Council's  ofiicerp. 

Hiyiise  ami  Court-Yards. — Some  of  the  more  recently-built 
awellings  have  well-paved  yards,  but  the  great  majority  of  house 
od  court-yards  in  the  district  are  conspicuously  deficient  in  this 
Many  are  i«ved  with  cobbles,  which  allow  accumulation 
i  soakage  of  filth  between  the  iuteratices.  Some  are  [raved  with 
rBtone  flags  which  have  become  broken  and  uneven,  while  others 
Rre  anpaved  save  for  a  narrow  strip  of  flagging  or  other  material 
skirting  tho  house  wall.  Some  yards  are  altogether  unpaved.  In 
it  great  number  of  cases  the  yards  are  soiled  by  house  refuse  strewn 
around  the  openings  of  the  middens  or  ashpits.  The  construction 
and  setting  of  the  gullies  which  receive  the  slopstone  waste  is 
frequently  so  faulty  as  to  cause  fouling  of  the  yard  surface  by 
overflow  or  splashing  with  slop-water,  which  either  stagnates  on 
the  surface  or  fouls  the  soil  by  soakage. 

Eoadivayg  itnd  Paaaaffes. — Roads  am  generally  paved  with 
granite  seta  laid  on  ballast  or  ashes.  As  a  rule  they  are  not  ill- 
kepl.  However,  some  of  the  bye-roads,  even  in  the  town  of 
Tyldesley,  are  unpaved,  aud,  owing  to  the  clay  soil,  in  a  bad 
coDdition.  There  is  a  large  area  in  the  neighbourhood  of 
Shakerley  Common  where  there  is  no  pavement,  and  the  roads 
are  at  times  almost  impassable.  This  defect  is  being  taken  in 
hand  by  the  Council.  Footjiaths  are  generally  constructed  of 
flagstonee.  There  are  about  25  miles  of  roadway  repairable  by 
the  District  Council,  and  about  four  miles  which  have  not  been 
~'  dicated, 

[  Disptmil  aud  Removal  o/  Excrement  and  House  He/uar.—The 
piet  melhod  of  disposal  of  excrement  <md  house  refuse  is  the 
rivy-middeu  system.  There  are,  however,  about  150  water- 
oseta,  usually  in  the  beiter-class  houses,  and  there  are  some  four 
r  five  hundred  waste  water-closets.  Tho  older  middens  are  very 
e  and  often  extend  several  feet  below  the  level  of  ihe  aurround- 
,_5Boil.  They  are  nearly  always  roofed,  but  their  contents  are 
Iften  in  a  moist  or  liquid  condition,  due  either  to  leaky  roofs  or 
9  the  emptying  into  iheiu  of  bedroom  slops.  Since  the  middens 
P  almost  invariably  constructed  of  pervious  bricks,  they  tend  by 
lakage  to  produce  a  very  foul  condition  of  the  soil  around  them. 
1  addition  some  of  them  are  so  situated  that  they  cannot  be 
tttproached  by  a  cart.  In  such  caseH  the  excrement  Is  thrown 
"K»n  the  public-  roadway  Ijefore  it  is  loaded  into  a.  cart  for 
cnoval.  I  oljserved  on  one  road  dark  stains,  left  by  an  operation 
I  ihie  kind,  which  must  have  covered  a  space  of  about  ten  square 
The  waste  water-closets  are  seldom  in  a  cleanly  conditiooi 
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the  descending  tube  being  nearly  always  fouled  with  excrement 
It  is  difficult  to  see  how  this  tube  can  be  kept  clean  without  the  use 
of  a  mop  and  pail.  This  class  of  closet  lias  been  introduced  becaose 
the  District  Council  have  refused  to  supply  water  free  of  charge  for 
flush  water-closets.  It  is  very  doubtful  whether  there  is  any  saving 
of  water  in  waste  water-closets  as  against  ordinary  water-closets.* 
They  are  more  expensive  to  erect  and  to  repair,  and  more  liable 
to  get  out  of  order  than  the  flush  pattern,  and  they  are  certainly 
not  so  cleanly.  It  is,  I  think,  to  be  regretted  that  the  Council 
have  encouraged  their  erection.  Dry  ashpits  in  connection  with 
water-closets  are  sometimes  not  roofed  over.  The  contents  of 
middens  and  ashpits  are  removed  periodically  by  the  District 
Council,  who  retain  a  stafE  of  twelve  men  and  six  horses  and 
carts  for  this  work.  Removal  is  generally  effected  at  intervals  of 
two  or  three  months.  The  coarse  rubbish  from  middens  along 
with  dry  ashpit  refuse  is  deposited  on  a  tip  rented  by  the  Council 
near  Old  Mill,  Shakerley.  The  remaining  refuse  from  the  mid- 
dens is  disposed  of  to  farmers,  who  accept  it  for  use  on  their 
land. 

House  Drainage, — House  drains  are  for  the  most  part  earthen- 
ware pipes,  jointed  with  clay  or  with  cement.  I^ior  to  1894, 
cement  was  seldom  used  for  this  purpose.  Waste-pipes  ffom  slop- 
stones  are  very  often  defective,  allowing  the  slop  water  to  dribble 
along  the  house  wall  and  soak  into  it.  The  gullies  which  receive 
the  waste-pipe  are  frequently  placed  too  close  to  the  house  wall, 
and  are  not  set  in  cement  ar  other  impervious  material.  The 
ground  around  them  is  often  in  a  sodden  condition. 

Sewers  and  Sewage  Disposal. — All  the  houses  in  the  Urban 
District,  except  those  in  its  rural  areas,  drain  to  sewers.  The 
sewers  in  side  and  back  streets  are  9  inches  in  diameter.  The 
main  sewer  from  the  top  of  Common  Lane  to  the  outfall  ranges 
in  size  from  12  inches  diameter  to  15  inches  and  18  inches, 
ending  in  a  culvert  of  2  feet  6  inches  diameter  at  Astley.  A 
l)ortion  of  the  15-inch  sewer  (300  yards)  has  been  replaced  by  a 
24-inch  one,  but  is  succeeded  by  an  18-inch  sewer.  There  is  a 
brick  culvert  (21  inches)  extending  for  480  yards  from  the 
junction  of  Charles  Street  and  Factory  Street,  along  Factory  Street 
and  Shuttle  Street  as  far  as  Stanley  Street.  The  sewers  consist, 
except  where  above  specified,  of  glazed  pipes  laid  on  the  clay  or  rock. 
They  lake  the  whole  of  the  surface  water  as  well  as  the  sewage, 
except  for  an  18-inch  surface  drain  which  was  constructed  in  1902 
along  Ellesmere  Street  to  Oak  Street,  discharging  into  a  brook. 

The  estimated  dry -weather  flow  at  the  outfall  is  300,000  gallons 
per  day,  but  the  storm  flow  sometimes  rises  to  1,000,000  gallons 
in  ihe  24  hours.    The  fluctuations  are  thus  considerable.     Parts 


*  Dr.  Porter,  late  Medical  OflBcer  of  Health  of  the  County  Borongb  of  Stockport, 
together  with  the  local  Water  Surveyor  applied  water-meters  to  two  blocks  of 
similar  house  proi)eity  from  October  28,  1896,  to  March  21,  1900—1,239  days  in 
nil.  Block  A  consisting  of  10  houses  having  waste  water-closets,  had  an  average 
of  4*575  inhabitants  per  house,  and  used  8*211  gallons  per  person  per  day  inuring 
the  1,231)  days.  Block  B,  consisting  of  14  houses  having  flushed  water-cloflets, 
had  an  average  of  5  625  ])€rson8  per  house,  and  used  8*250  gallons  per  person  per 
day  during  the  same  period. 
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of  the  main  sewer,  affcer  leaving  the  town,  are  said  to  have  app.  a. 
Boffered  severely  from  subsidence  of  the  soi]  in  which  they  are  santtary 
laid.  In  places  the  flow  of  sewage  is  seriously  impeded  from  this  ^^^yite 
cause.  In  consequence  of  this  and  of  the  narrow  gauge  of  some  witv 
of  the  pipes  (18-inch  pipe  succeeding  24-inch)  there  Is  considerable  u^^lS^s 
backing  up  of  sewage  in  the  town.  Cellars  in  Shuttle  Street  and  ^^^J|J^ 
Union  Street,  which  formerly  drained  to  the  sewers,  were  liable  loteric  ] 
to  flooding  with  sewage,  and  even  after  the  draius  were  cut  off  pj^*]^ 
cellars  were  seen  flooded  with  a  liquid  suspiciously  like  sewage,  Johintoi! 
possibly  owing  to  percolation  from  faulty  sewer  joints. 

There  are  a  few  ventilating  shafts,  but  as  a  rule  the  sewci*s  are 
ventilated  through  the  down-spouting  which  is  usually  carried 
direct  into  the  sewer,  and  which  accordingly  discliarges  sewer  air 
under  the  eaves  of  the  houses.  Most  of  the  manhole  covers  are 
unperforated,  and  the  holes  in  many  of  those  which  are  perforated 
are  filled  up  with  dirt.  A  few  old  sump  holes  still  exist  under 
manholes.  Flushing  is  not  carried  out  with  any  regularity, 
although  all  blind  ends  are  said  to  be  flushed  weekly.  There  are 
no  flushing  chambers.  The  usual  method  is  to  introduce  water 
from  a  hose-pipe  by  way  of  a  manhole,  and  no  attempt  is  made  to 
dam  the  manhole  by  a  penstock  in  order  to  create  a  rush  of  water. 
What  flushing  there  is  cannot,  therefore,  be  of  much  use. 

The  sewage  works  and  farm  are  at  Astley.  The  farm  is  166 
acres  in  extent,  but  only  80  acres  are  used  for  sewage  purification. 

In  times  of  normal  flow  all  sewage  undergoes  the  following 
process  : — 

(1.)  Screening  off  the  grosser  solids  and  settling. 

(2.)  Treatment  by  the  alu  mi  no-ferric  process. 

(3.)  Treatment  by  passing  through  settling  ttuiks,  constructoil 
with  alternate  baffle  plates  and  weirs. 

(4.)  Either  (a)  treatment  by  downward  filtration  on  land,  or 
(b)  treatment  in  bacterial  filters. 

Storm  water  is  either  sent  direct  on  to  the  land  or  allowed  to 
pass  away  untreated.  The  effluent  •  from  the  farm  and  works 
discharges  into  the  Black  Brook,  and  ultimately  reaches  the 
Manchester  Ship  Canal. 

There  are  eight  bacterial  filters,  each  35  feet  by  16  feet,  and  3 
feet  6  inches  in  depth.  The  effluent  from  them  was  very  slightly 
opalescent  and  without  smell,  but  I  could  not  judge  of  the  effluent 
from  the  land,  nor  of  the  normal  condition  of  the  Black  Brook, 
because  of  the  large  quantity  of  storm  water  at  the  time  of  my 
visit.  There  are  sludge  presses  used  in  connection  with  the 
settling  tanks.  The  irrigation  area  is  low-lying,  and  the  soil  stiff 
clay,  on  which  the  sewage  often  lies  in  pools. 

Water  SUipply.— The  water  supplying  the  whole  district  is 
derived  from  the  Manchester  Corporation  reservoir  at  Prestwich, 
on  advantageous  terms,  under  an  agreement  entered  into  in  1867. 
Three  and  a  half  million  gallons  per  week  are  guaranteed. 
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In  1868  the  then  Local  Board  agreed  to  furnish  the  Atherton 
authority  with  water  up  to  1,400,000  gallons  per  week.*  The 
Council  also  supply  water  to  Leigh  Rural  District.  During 
the  12  months  ending  March  31st,  1902,  the  quantity  of  water 
supplied  by  Manchester  Corporation  to  Tyldesley-with-Shakerlev 
Urban  District  was  142,993,0*X)  gallons,  or  about  2,749,865  gallons 
per  week,  and  of  this  Atherton  Urban  District  received  31,962,0CH) 
gallons,  or  about  614,654  gallons  per  week.  During  the  same  period 
5,851,000  gallons  or  about  112,519  gallons  per  week,  were  supplied 
by  Tyldesley  to  the  Leigh  Rural  District.  This  left  105,180,000 
gallons  for  the  use  of  Tyldesley  -  with  -  Shakerley,  of  which 
60,695,000  gallons,  or  about  ll'l  gallons  per  head  per  day  was 
supplied  for  manufacturing  purposes,  and  44,485,000  gallons,  or 
about  8'1  gallons  per  head  per  day  for  domestic  purposes. 

I  was  informed  that  the  District  Council  make  a  considerable 
profit  on  the  water  they  supply  to  Atherton  and  Leigh.  Never- 
theless, up  to  the  time  of  my  visit  they  refused  a  free  supply  to 
houses  in  their  own  district  having  flush  water-closets. 

Slaughter  Houses;  Common  Lodging  Houses;  Dairies  atid 
Cowsheds;  Bakeliouses. — There  are  13  slaughter  houses,  2  com- 
mon lodging  houses,  41  cowsheds,  and  4  milk  shops  in  the 
district.  The  slaughter  houses  seen  by  me  were  almost  all  faulty 
in  the  matter  of  pavement  and  channelling.  In  one  of  them  pigs 
were  habitually  kept,  and  in  practically  all  of  them  increased 
cleanliness  was  much  to  be  desired. 

One  common  lodging  house  was  deficient  in  closet  accom- 
modation, and  the  other  was  dirty  and  overcrowded.  I  saw  but 
fnw  cowsheds,  but  those  I  did  see  were  not  altogether  satisfactory. 
They  were  ill- ventilated  and  ill-paved,  the  floors  and  the  cows 
were  filthy,  and  in  one  case  at  least  the  cows  were  allowed  to 
drink  from  a  brook  known  to  be  polluted  with  sewage.  The 
milk  shops  were  on  the  whole  clean  and  satisfactory,  as  were  also 
the  bakehouses  seen  by  me. 

Offensive  Trades. — There  are  four  tripe-boilers,  but  they  work 
on  a  small  scale,  and  only  produce  for  local  consumption. 


Sanitary  Administration. 

The  Tyldesley-with-Shakerley  Urban  District  Council  was 
formed  out  of  the  Tyldesley-with-JShakerley  Local  Board  in  1895. 
There  are  11  members  in  the  Council,  and  the  Health  Committee 
meets  once  a  month. 

Ad^pptive  Acts,  Byelatvs  and  Regulations  in  force  in  the  District. 
— The  Public  Health  Acts  Amendment  Act,  Parts  I.,  II.,  and  III., 
the   Infectious   Diseases  (Notification)   Act,   and   the   Infectious 


*  In  1002  Atherton,  finding  their  pressure  insufficient,  erected  a  pumping 
pttvtion  in  connection  with  the  12-inch  main  at  Hindsford,  with  the  effect  of 
draining  the  Tyldesley  Council's  main  during  pumping,  leaving  at  times  parts 
and,  cccaeionally,  the  whole  town  without  water,  and  causing  the  hydrant  baUa 
to  fall  for  lack  of  pressure. 
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Diseases  (Prevention)  Act  were  adopted  on  October  Ist,  1893.    app.  a.  Kg.  e. 
The  following  are  the  Byelaws  in  force  in  the  district,  with  the  sanitary 
dates  of  their  respective  sanction  : —  of  TySesiey^^ 

with- 

With  respect  to  Nuisances  and  Refuse  Removal  Aug.  18, 1898.       urtSS^District 

Common  Lodging  Houses       ..  Oct.  13,  1898.       OJ^Xi^S  J 
New  Streets  and  Buildings    ...  July  11, 1^02.       f^^^^^^ 


19  ,9         oiaugnter  nouBCB  lYiajr  ^.j,  AOi^o.        johiwtone. 

II  II 

II  I? 


Slaughter  Houses        May  25, 1898.       FJhStole 

Offensive  Trades  Aug.  15, 1898. 

Bakehouses       ...        ...        ...  May  15,1871. 


Regulations  concerning  dairies,  cowsheds,  and  milk  shops  have 
been  in  force  in  the  district  since  February  let,  1888. 

No  action  has  been  taken  by  the  Urban  District  Council  under 
the  Housing  of  the  Working  Classes  Act,  1890. 

Scavengitig. — The  cleansing  of  privy  middens  and  ashpits,  as 
well  as  the  removal  of  their  contents,  is  undertaken  by  the  Urban 
District  Council,  who,  as  has  been  said,  employ  for  the  purpose  12 
men  with  6  carts.  These  men  act  under  the  directions  of  the 
Inspector  of  Nuisances.  The  usual  method  o,f  cleansing  the  ash- 
pits and  middens  is  to  throw  out  their  contents  on  to  the  surface 
of  a  back  passage  whence  they  are  removed  by  the  carts.  When 
there  is  no  back  passage  the  midden  contents  are  carried  to  the 
street  by  means  of  wheelbarrows,  and  deposited  there  pending 
removal  by  the  carts.  Wheelbarrow  work,  when  necessary,  is 
performed  at  night.  A  little  carbolic  powder  is  sprinkled  in  the 
empty  middens  and  on  the  surface  of  the  street  where  it  has  been 
soiled  by  the  heaps  of  excremental  matter. 

To  sum  up  briefly,  it  may  be  said  that  the  chief  causes  of 
nuisances  in  the  district  are  large  offensive  middens  in  connection 
with  privies,  together  with  the  method  of  removing  their  contents. 
In  addition,  unpaved  yards,  defective  or  wrongly  constructed 
down-spouting,  faulty  gullies,  short  or  broken  slop-stone  waste 
pipes,  and  sewers  of  insufhcient  calibre,  are  obvious  sources  of 
nuisance. 

Hospital  Accommodation  for  Cases  of  Infectious  Disease^  and 
Disinfection  of  Infected  Articles. — ^The  Urban  District  of  Tyldesley- 
with-Shakerley  is  one  of  the  constituents  of  the  Leigh  Joint 
Hospital  District,  the  other  constituent  members  of  which  are  the 
Borough  of  Leigh,  the  Rural  District  of  Leigh,  and  the  Urban 
Districts  of  Atherton  and  Goldborne.  There  are  17  members  on 
the  Joint  Hospital  Board,  three  of  whom  represent  Tyldesley- 
with-Shakerley.  The  area  of  the  Joint  Hospital  District  is  21:,352 
acres,  the  population  8G,254,  and  the  rateable  value  £399,997.  It 
was  constituted  in  1894.  The  Isolation  Hospital  is  in  the 
Tyldesley-with-Shakerley  Urban  District,  and  is  situated  at  Astley, 
about  two  miles  by  road  from  the  town  of  Tyldesley.  There  are 
48  beds  in  the  hospital,  distributed  as  follows  : — Two  blocks,  each 
containing  two  wards  with  eight  beds  in  each  ward,  and  two 
blocks,  each  containing  two  wards  with  four  beds  in  each  wanl. 
There  is  also  an  adequate  laundry,  a  good  mortuary,  a  discharging 
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block,  and  an  administration  block  containing  accommodation  for 
a  staff  of  18.  There  is  a  Washington-Lyons  steam  disinfector, 
but  it  is  not  large  enough  for  the  needs  of  the  whole  joint  district, 
and  is  practically  only  used  for  the  work  of  the  hospital.  The 
buildings  are  permanent,  and  were  in  excellent  order  at  the  time 
of  my  visit. 

The  Joint  Hospital  Board  have  recently  acquired  a  site  in  the 
Rural  District  of  Leigh  for  the  isolation  of  small-pox.  They  have 
erected  on  it  a  temporary  hospital  containing  two  wards,  each 
with  three  beds.  There  is  2,000  cubic  feet  air  space  per  bed. 
The  nearest  dwelling  to  this  hospital  is  about  150  yards.  There 
are  about  50  dwellings  within  a  quarter  of  a  mile,  and  about  433 
within  half  a  mile. 

Disinfection  of  houses  is  carried  out  by  the  Inspector  of 
Nuisances,  assisted  by  a  man  who  works  upon  the  roads  when  not 
required  by  the  Inspector.  The  usual  method  is  fumigation  with 
sulphur,  followed  with  limewashing  by  the  occupier.  Bedding 
and  clothing  are  sometimes  burnt  with  the  consent  of  the  owners  ; 
but  beyond  fumigation  with  sulphur  no  attempt  is  made  to 
disinfect  them. 

Sanitary  Staff, — The  sanitary  staff  of  the  district  consists  of  a 
Medical  Officer  of  Health,  who  is  engaged  in  private  practice,  and 
an  Inspector  of  Nuisances,  who  is  assisted  in  disinfection,  as  has 
been  just  said,  by  a  road-man.  The  last  named  is  also  available 
for  emergency  work  in  connection  with  epidemic  disease. 

The  Medical  Officer  of  Health,  Mr.  Benjamin  Blakemore, 
receives  a  salary  of  £60  a  year;  half  of  which  is  repaid  from 
County  funds.  He  devotes  a  considerable  amount  of  time  to  his 
public  health  duties,  and  has  an  intimate  knowledge  of  his 
district. 

The  Inspector  of  Nuisances,  Mr.  James  Smith,  receives  £110  a 
year,  half  being  repaid  from  County  funds.  He  holds  a  certifi- 
cate from  the  Sanitary  Institute.  He  has  the  supervision  of  the 
cleansing  of  middens  and  ashpits,  and  he  keeps  the  Health  Office 
books.     He  is  energetic  and  hard-working. 


Vital  Statistics  of  the  District. 


Before  discussing  the  prevalence  of  enteric  fever  in  Tyldesley- 
with-Shakerley  Urban  District,  the  vital  statistics  of  the  district, 
given  in  the  following  Tables  (I.,  II.,  and  III.),  afford  an  idea  of 
the  general  health  of  the  district,  and  of  the  prevalence  of  enteric 
fever  during  the  past  10  years. 
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Deaths  which  occurred  at  the  Leigh  Joint  Hospital  amongst 
persons  not  admitted  from  Tyldesley  with-Shakerly  Urban 
District  are  omitted  from  the  above  table.  Deaths  of  persons  at 
the  Leigh  Union  Workhouse  who  were  admitted  from  this  Urban 
District  are  included. 
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L'  JupHors  tniin  Tahlns  II.  ;uiil  III.  chat  eke  enteric  fever  death- 
rir**  in  rile  Urhan  Disrrict  of  TTldesleT^with-ShakeiieT,  for  the 
pt^r«MJ  I>^J:!-r.N>I.  waii  more  thftn  doable  that  of  England  und 
^.il^  f'»r  thn  sune  period.  Alao  in  waB  more  than  doable  the 
•'  t>v-r  "  rare  for  nhe  i}i>  ^reac  towni*^  In  li^91  there  were  13  deaths 
fnMii  t^nrehi.*  reverincheTyldesley-with-Shakerley  Urban  District, 
ind  -  IM^».  .")   Iteachs. 

I'l  Y^'ir-  {V.  I  have  :?ec  t>at  the  namber  of  attacks  by  enteric 
rVvr^r  !^«^citit^i  in  the  district  in  each  year  dnring  the  period 
I  V4-L.>»L*  cocether  with  the  number  of  death& 
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*  Thalnf«ctioui  DiMoaMf  (Notiiication)  Act  wan  adopted  in  1893. 
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The  namber  of  deatliB  which  occarred  amongBt  personB  attacked 
with  enteric  fever  daring  1901  was  12,  5  of  the  cases  proving  fatal 
after  termination  of  the  year. 

The  distribntion  of  the  notified  cases  in  the  period  1894-11K)1   J 
was  fairly  even  thronghont  the  town  of  Tyldealey,  except  for  a  , 
remarlcable  immnnity  of  tlie  area  lying  between  Elliott  Street  and  j 
the  London  and   North-Westem    Railway   line.     Many    of  the  i 
dweilingd  within  this  area,  however,  were  of  a  better  clasn  than  J 
elaewhere  in  the  town,  and  consequently  the  locality  was  not,  as 
a  whole,  so  liable  to  recnrring  nniaauces  from  middens,  &c.    In 
addition,  the  sabsoil  appeared  to  I>e  of  a  less  clayey  nature  than 
elsewhere.    The  differences  between  the  soil  and  other  conditions 
in   Ibis  neighbourhood  and  in   other  parts   of   the   town  were 
considered  in  some  detail ;  bnt,  since  they  did  not  aeem  to  lead  ft 
any  definite  conclusion,  the  iletails  have  been  retained  for  fntnre 
consideration,  along  with  similar  information  from  other  districts 
in  connection  with  a  general  inquiry  into  enteric  fever,  which  is 
now  Ijeing  carried  out  by  the  Medical  Department. 

The  following  table  shows  the  number  of  houses  invaded  in 
each  month  of  the  period  1894-1901.  The  dates  are  taken  from 
the  notification  book  of  the  Medicnl  Olficer  of  Health,  ami  are, 
therefore,  not  the  dates  of  invasion,  but  of  notification. 
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Tbia  table  shows  the  markeil  autumnal  incidence  of  enteric  in 
the  district.  I  wan  unable  to  obtain  figures  to  show  the  age  and 
■ex  iocidence  daring  the  whole  period  considered  above. 
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The  factn,  as  far  as  I  was  able  to  obtain  them  for  the  period 
1894-1901,  do  not  point  to  any  agency  soch  as  food,  milk,  or 
water,  in  the  spread  of  the  fever,  bat  rather  to  some  constant  con- 
dition recurring  year  by  year,  and  attaining  its  maximam  po^er 
for  evil  in  the  autnmn  of  each  year.  There  may,  of  coarse, 
have  been  limited  outbreaks  of  fever  spread  by  food,  milk, 
or  water,  during  the  period  under  consideration  ;  but  I  was  not 
able  to  obtain  the  facts  necessary  to  investigate  the  question. 
A  feature  of  the  enteric  fever  incidence  has  been  the  manner 
in  which  it  has  recurred  from  year  to  year  in  the  same  houses. 
Reckoning  houses  with  common  middens  as  one  house,  there 
have  been  in  the  town  of  Tyldesley  30  instances  in  which  the 
same  house  has  been  invaded  from  year  to  year.  I  visited  30 
such  houses  and  found  that  19  had  privy  middens  which  were 
offensive  from  various  causes,  20  had  defective  pavement  in  the 
yards,  12  had  rain  spouts  communicating  directly  with  the  drains, 
and  16  had  defects  in  the  slop-sink  waste-pipe,  or  in  the  gully 
beneath  it,  owing  to  which  the  yards  were  foul^  with  slop  water.* 
Only  two  of  the  houses  had,  at  the  time  of  invasion,  water-closets ; 
but  a  few  years  ago  there  were  hardly'  any  water-closets  in  the 
district. 

There  were  15  occasions  on  which  two  or  more  notifications 
were  received  at  the  same  time  with  regard  to  the  same  house,  and 
there  were  IG  instances  in  which  additional  notifications  were 
received  from  14  days  to  six  months  after  the  receipt  of  a  previous 
notification  relating  to  the  same  house.  I  did  not  obtain  informa- 
tion to  show  whether  any  relation  existed  for  the  whole  period 
between  the  latter  class  of  case,  and  cases  that  were  nursed  at 
home.  In  1901,  however,  there  were  six  cases  in  already-invaded 
dwellings  occurring  between  two  weeks  and  six  months  after 
notification  of  a  first  case,  and  in  all  instances  the  first  case  had 
been  nursed  at  home.  Practically  all  of  the  cases  during  the 
eight-year  period  occurred  in  artizans'  dwellings. 

Enteric  Fever  in  Ti/ldesley-tvith'SJiakerley  during  1901. — 
There  were  77  cases  notified  during  1901,  and  of  these  12  died. 
There  were  45  males  attacked  and  32  females.  In  10  cases  the 
age  was  not  ascertained,  but  the  remaining  67  are  shown 
below  : — 
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by      enteric      fever      in  1 
Tyldesley-with-Shakerley  | 
Urban  District. 

10 

7 

67 

*  In  pome  of  these  houses  defects  had  at  the  time  of  my  visit  been  made  good. 
I  have  only  counted  defects  which  existed  at  the  time  of  my  visit,  or  about  which 
I  had  positive  evidence  from  the  occupier  or  from  the  Inspector  of  Nuisances. ' 
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The  Diimber  of  hooses  invaded  from  moDth  to  month  daring  app-  a.  Wq.  t. 

1901  is  shown  in  Table  Y.    There  is  the  Baine  autamiial  maximam  Bkoitair 

as  in  the  eight-year  period,  and  the  same  general  distribation  ^^^uS!^^ 

throDghoat  the  town  of  Tyldesley  with  the  same  exception  of  the  ^jj- 

locali^  between  Elliott  Street  and  the  London  and  North- West^ni  nrbnrDlltrict, 

Rul way  line.    The  incidence  from  week  to  week  daring  Sep-  ™v«?«iMor 

*     ■,  October,  November,  and  December  was  as  follows  :  -  Soterio  Fe^-or 

'  therein;  by 
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Enteric  in  1901  in  relation  to  Water,  Milk,  and  Food. — The 
general  course  and  distribution  of  the  epidemic  did  not  give  rise 
to  the  snspicion  that  water,  milk,  or  food  had  been  serionaly 
concerned  in  its  spread.  The  same  water  is  supplied  to  the  whole 
district,  including  the  locality  between  Elliott  Street  and  the 
London  and  North-Westem  Railway  line.  The  possibility  of 
local  conlaminatiou  of  the  water  supply  by  means  of  breakages  in 
the  mains  or  in  the  service-pipes  was  considered.  For  that 
purpose  a  list  of  all  the  ondei^ound  repairs  made  during  the 
year  was  got  out.  There  were  23  repairs  to  mains  between  April 
ist  and  December  31st,  I90I,  but  there  were  none  during  the  month 
of  September,  and  only  two  in  October  and  one  in  December ; 
none  of  these  occurred  in  the  neighbourhood  of  honses  Bubse- 
qnently  invaded  by  enteric  fever.*  In  addition  23  service-pipes 
were  repaired  underground  during  the  same  nine  months,  but  in 
no  single  instance  did  a  case  of  enteric  fever  occur  within  a  month 
at  the  house  where  repairs  were  made.  The  milk  supply  of  the 
houses  invaded  by  enteric  during  19U1  was  obtained  from  26 
different  sources,  and  the  number  of  houses  attacked  in  each  milk 
round  wag  roughly  proportionate  to  the  number  of  hoases  in  the 
round.  Moreover,  the  sex  incidence  did  not  point  to  milk  as  a 
factor  in  the  spread  of  enteric  fever  during  1901. 

Inquiry  was  made  as  to  food  supply,  but  nothing  of  importance 
was  elicited.    In  one  case  cooked  shell-fiRb  bad  been  consumed  by 

a  family,  S ,  and  abont  14  days  later  Ave  of  the  members  were 

i^tacked  by  enteric  fever.  It  did  not  appear  that  all  the  members 
of  the  family  who  partook  of  these  particular  shell-fish  subse- 
quently suffered  from  ent«ric  fever,  nor  tliat  any  other  cases 
arose  in  the  town  from  a  similar  cause,  although  shell-flsh  of  this 
batch  as  well  and  other  shell-fish  had  been  consumed  in  Tyldesley. 

It  also  appeared  that  two  children  of  the  family,  3 ,  iiad  been 

soflering  from  diarrhoea  for  a  month  before  the  above-mentioned 
five  attacks  were  notified. 

*  Duias  igos  then  wu  mnoh  opportnuitj  for  fonling  of  the  water  Bup|)l; 
thrawh  Cae  laok  of  prtwuN  and  dioppin^  of  bydrnnt  balls,  referred  to  in  a  foot- 
BCM  UOva^  jnt  the  uoal  aQtamiial  increaae  of  enteric  waa  oonspicaoaily  absent, 


180 


APP.  A,  No.  6. 

Sanitary 
Oiioomttanoes 
of.Tyldetley- 
with- 
SbakerloT 
Urban  Ddtrict, 
and  on  the 
proTalenoe  of 
Enteric  Fever 
therein:  by 
Dr.  R.W. 
Johnstone. 


Enteric  Fever  in  relation  to  Coal  Miners. — ^There  was  an  idea 
locally  that  enteric  fever  was  spread  in  the  coal  mines  by  means 
of  dust  blown  through  the  pit  by  the  ventilating  apparatus.  It 
was  suggested  that  the  dust  might  become  polluted  through  un- 
recognised cases  of  enteric  fever  amongst  the  miners.  If  this  were 
so,  it  would  be  expected  that  in  comparison  with  the  general 
population  there  would  be  a  disproportionate  number  of  miners 
attacked.  I  was  not  able  to  ascertain  that  more  than  seven  miners 
suffered  from  enteric  fevei*  during  1901,  or  one  in  eleven  (there 
were  77  cases  during  the  year).  According  to  the  Kegistrar- 
GeneraFs  returns,  about  one  in  five  of  the  total  population  of 
Tyldesley-with-Shakerley  is  employed  in  mining,  so  that  miners 
would  appear  to  have  suffered  less,  not  more,  severely  than  the 
otlier  inhabitants. 


Enteric  Fever  in  relation  to  Rainfall. — The  records  of  the 
rainfall  in  Manchester  (the  nearest  available)  were  examined,  but 
no  definite  relation  of  rainfall  to  the  incidence  of  enteric  fever  in 
Tyldesley  was  discovered. 

Personal  Infection. — Six  persons  living  in  houses  which  had 
1>een  invaded  by  enteric  fever  suffered  from  attacks  which  began 
more  than  a  fortnight  after  the  first  case  in  the  house  had  sickened. 
In  every  instance  the  first  case  attacked  was  being  nursed  at  home. 
Inasmuch  as  no  similar  secondary  cases  occurred  in  houses  where 
all  previous  cases  had  been  removed  to  hospital,  it  seems  reasonable 
to  infer  that  the  whole  six  were  due  to  personal  infection.     If  it 

were  assumed  that  the  two  children  of  the  S family,  who 

were  said  to  be  suffering  from  diarrhoea,  were  really  suffering  from 
enteric  fever,  then  five  more  cases  might  fairly  be  addeil  to  the 
number  of  persons  who  contracted  entt^ric  fever  from  i)ersonal 
infection  during  1901. 

I  could  obtain  no  data  with  regard  to  sub-soil  water  and  its 
niovemente. 


Special  Measures  taken  by  the  District  Council  to  Prei^ent  the 
Spread  of  Enteric  Fever  in  1901. — Immediately  a  case  of  enteric 
fever  was  notifitMl  the  Inspe^.tor  of  Nuisances  called  at  the  house, 
and  as  soon  as  possible  had  the  midden  emptied,  sprinkled  with 
carbolic  powder,  and  the  contents  removed.  A  glazed  earthen- 
ware pot  containing  about  a  pint  of  corrosive  sublimate  solution, 
one  in  1000,  was  left  for  the  patient's  discharges.  Each  morning 
the  pots  were  collected  and  the  contents  buried,  a  fresh  pot  being 
h»ft  at  the  patient's  house.  All  these  pots  have  air-tight  covers. 
If  possible,  the  patient  was  at  once  removed  to  hospital.*  After 
the  removal,  recovery,  or  death  of  a  case  the  house,  clothes, 
Ijedclothes,  &c.,  were  fumigated  by  burning  sulphur.  In  a  few 
cases  very  foul  bedding  was  burnt,  with  the  consent  of  the  owners. 
No  cominnsation  was  paid  or  demanded. 


♦  Forty-two  caMcs  were  removed  to  hospital  during  lyOl.  and  35  were  nursed 
at  home. 
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Hie   cause   of  Enteric  Fever  jrrevaience  in    Tyldesley-with'    ^^^'^ 
Shakerley  Urban  District. — It  would  appear  from  the  above  that  Sanitary 
the  cause  of  the  prevalence  of  enteric  fever  in  the  district  is  not  otTyiSLeSi 
to  be  found  in  impurity  of  water,  milk,  or  food  supply,  but  rather  ^^- 
in  some  condition  of  the  dwellings,  or  of  the  soil  surrounding  the  Urba?^ 
dwellings.      It  is  certain   that,   owing    to    the    privy    middens  prev2?eS» 
generally  in  use  throughout  the  district,  to  the  methods  necessarily  Enteric  Fe^ 
used  to  empty  them,  to  the  numerous  faulty  slop-stone  pipes  and  StJrIV.^^ 
gullies,  and  to  the  lack  of  adequate  pavement  of  yards,  there  is  Johnstone. 
ample  opportunity  for  the  pollution  of  the  soil  around  dwellings 
with  filth.     In  the  same  way  the  soil  around  dwellings  is  liable  to 
become  infected  with  the  specific  bacillus  of  enteric  fever,  both 
by  notified  cases  before  their  recognition,  as  also  by  cases  that  have 
not  been  recognised  at  all.    If  the  bacillus  of  enteric  fever  can  live 
and  propagate  in  the  soil  and  retain  its  virulence  from  year  to 
year,  enteric  fever  prevalence  in  such  districts  as  Tyldesley-with- 
Shakerley  cannot  be  matter  for  surprise.     Nevertheless,  assuming 
that   specific   pollution   of  soil   and   of  privy   middens  near  to 
dwellings  has  been  the  principal  cause  of  the  prevalence  of  enteric 
fever  in  the  Urban  District,  I  do  not  consider  that  the  limited 
superiority  of  the  area  between  Elliott  Street  and  the  railway  in 
the  matter  of  pavement  of  yards  and  construction  of  middens  is 
sufficient  to  account  for  the  remarkable   immunity   which  that 
locality  enjoyed.     A  further  favouring  condition  must,  I  think,  be 
sought^  and  this  may  perhaps  be  found  in  differences  between  the 
soil  in  this  locality  and  elsewhere  in  the  district. 

Personal  infection,  as  noted  above,  was  concerned  in  the  spread 
of  the  fever  in  a  minor  degree. 


Recommendations. 

The  Urban  District  Council  should  take  steps  to  substitute 
water-closets  for  the  existing  privy  middens.  In  this  connection 
it  would  be  well  if  the  District  Council  set  an  example  to  others 
by  first  setting  their  own  property  in  order.* 

Pavement  of  yards  and  proper  construction  of  slop-stone  waste- 
pipes  should  receive  immediate  attention. 

Common  lodging-houses,  slaughter-houses,  and  cowsheds  require 

more  rigorous  supervision. 

* 
Adequate  means  of  disinfecting  clothes  and  bedding  should  be 

provided. 


•  I  was  sorry  to  note  daring  my  visit  that  property  at  Croft's  Place,  belonging 
to  the  Conncil,  was  in  a  very  insanitary  condition.  The  yard  pavement  was 
compoeed  of  cobbles,  and  there  was  a  large  and  offensive  midden,  with  leaky 
roof.  It  was  usually  emptied  once  in  three  months.  The  rain  spouting  commu- 
nicated direct  with  the  drain,  and  owing  to  a  blocked  gully  and  house  refuse 
spilled  near  the  opening  of  the  midden  the  yard  was  in  a  filthy  condition.  This 
property  was  recently  reported  by  the  Inspector ;  but  the  Council,  instead  of 
converting  the  privy  midden  into  a  water-closet,  as  an  example  to  others,  decided 
only  to  line  it  with  concrete.  Five  cases  of  enteric  fever  occurred  here  in  1898, 
ancT  one  case  in  1900. 

19084  I 
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App.  A^o.  8.  I  have  to  thank  Mr.  Matthews,  Clerk  to  the  District  Coancil, 
aj^tor^  for  information ;  lilr.  Blakemore,  Medical  Officer  of  Health,  for 
^TTj^dSSS^  much  assistance  during  the  whole  coarse  of  my  inqniry ;  Mr. 
g^J^.  J.   B.   Smith,  Surveyor,  for  maps  and  information    as    to   the 

UrtM  ratrioi,  sewers ;  Mr.  James  Smith,  Inspector  of  Nuisances,  for  statistical 
mliiiaMle  of  ^^^  general  help  ;  and  Mr.  Oinman,  Oas  and  Water  Manager,  for 
Entwio  Fevor  information  in  connection  with  the  water  suppTy.  I  have  also  to 
DrJBT*.  thank  Dr.  Marsh,  Medical  Officer  of  Health  to  the  Atherton  Urban 
Johutone.        District  Council,  for  information  about  Hindsford  ;  and  Mr.  Ernest 

Williams,  Clerk  to  the  Leigh  Joint  Hospital  Board,  for  information 

as  to  his  Board's  district. 
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No.  7. 

Report  on  an  outbreak  of  Epidemic  Skin  Disease  at  the    ^^^-±^0. 
Central  London  Sick  Asylum,  Hendon;    by  Dr.   S.  Epidemic  s* 

MONOKTON  GOPEMAN.  CeJ^* 

London  Sick 
Asylum, 

On  15th  September,  1903,  Dr.  Downes  received  a  letter  from  Dr.\°M.'  ^ 
Mr.  John  Hopkins,  F.R.C.S.,  Medical  Superintendent  of  the  oopemnn. 
Hendon  Hospital  of  the  Central  London  Sick  Asylnm  District,  to 
the  effect  that  on  his  return  from  "leave"  on  the  previous 
Wednesday  (9th  September)  he  found  that  ''some  50  cases  of 
epidemic  dermatitis  had  occurred  in  the  various  wards  of  the 
Infirmary."  He  added  ''Fresh  cases  are  cropping  up  still,  but 
many  of  the  earlier  cases  are  recovering." 

Dr.  Downes  at  once  communicated  this  letter  to  the  Board,  in 
consequence  of  which,  on  18th  September,  I  received  instructions 
to  investigate  the  circumstances  of  the  outbreak. 

Accordingly,  I  forthwith  paid  a  visit  to  the  Hendon  Infirmary, 
as  also  on  subsequent  occasions,  where  I  met  Mr.  Hopkins  by 
appointment. 

From  him,  together  with  his  Assistant,  Dr.  Weir,  and  the 
Steward,  I  obtained  all  the  information  immediately  available  as 
to  the  progress  of  the  outbreak  and  the  various  points  of  interest 
connected  therewith. 

In  the  first  place  I  visited  the  various  wards,  accompanied  by 
Mr.  Hopkins  and  Dr.  Weir,  in  order  to  examine  the  cases  which 
at  the  time  were  under  treatment,  with  the  object  of  satisfying 
myself  that  they  were  undoubtedly  similar  in  character  to  those 
which  I  had  met  with  in  the  course  of  my  previous  investigations 
at  other  Poor  Law  Institutions. 

Some  of  the  cases  had  so  far  recovered  that  it  was  impossible 
with  any  certainty  to  diagnose  their  exact  nature,  but  examination 
of  other  cases  of  more  recent  occurrence,  and,  in  particular,  one  of 
special  severity  in  an  elderly  female,  left  no  doubt  in  my  mind 
that  these  patients  were  suffering  from  the  malady  which  in 
former  report-s  I  have  described  as  "  epidemic  skin  disease."* 

In  the  present  outbreak,  however,  the  disease  appears  to  have 
been  in  the  majority  of  instances  of  a  decidedly  mild  type,  and 
for  this  reason,  as  the  Medical  Officer  informed  me,  the  true  nature 
of  the  malady  was  not  at  first  recognised,  and  indeed  at  the  date 
of  his  departure  for  his  annual  "  leave,"  although  there  were  at 
that  time  as  many  as  21   cases  in   the   Infirmary,  they   were, 

*  *«0n  ftn  Outbreak  of  an  Epidemic  Skin  Disease"  (1895)— reprinted  in  the 
Medioal  OlBoer's  Report  for  1893-94— «nd  *'  On  an  Outbreak  of  Epidemic  Skin 
in  the  Enfield  Workhouse  of  the  Edmonton  Union  "  (1896). 
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»p.  A^o.7.  according  to  Mr.  Hopkins,  so  nearly  uniformly  scattered  throogh- 
idemio  Skin  out  the  wards  ''  and  were  for  the  most  part  of  so  trifling  a  natrn^, 
^Jj»**^«  that  they  were  supposed  to  be  a  little  passing  eczema.**  For  this 
reason,  probably,  many  of  the  cases  were  not  entered  in  the 
clinical  notes  at  the  time  of  their  first  appearance,  so  that  subse- 
quent to  Mr.  Hopkins*  return  on  ^th  September,  the  dates  could 
only  be  ascertained  roughly  from  the  statements  of  the  patients 
and  nurses,  or  from  the  date  on  which  a  prescription  for  the 
treatment  of  the  disease  was  written  on  the  bed  card.  I  append  a 
list*  of  all  the  known  cases,  68  in  number,  which  have  been  set 
down,  so  far  as  is  possible,  in  chronological  order  of  their  occur- 
rence. I  also  append  clinical  histories,  abstracted  by  Mr.  Hopkins 
at  my  request,  of  certain  of  the  cases,  including  all  those, 
comparatively  few  in  number  in  the  present  outbr^sik,  in  which 
definite  constitutional  symptoms  were  observed. 

In  former  epidemics  which  have  come  under  observation  in 
various  Metropolitan  Infirmaries  the  type  of  the  disease  has 
usually  been  of  greater  severity  than  in  the  present  instance — 
so  much  so  that  severe  constitutional  symptoms  have  not 
unfrequentiy  been  noticed  in  the  maiority  of  those  affected, 
while  the  death-rate  has  reached  as  high  a  figure  as  10  per  cent. 
In  the  outbreak  now  under  consideration,  on  the  contrary,  only 
two  deaths  occurred,  of  which  one  can  hardly  be  considered  as 
due  to  the  skin  affection,  although  it  is  possible  that  the  nephritis, 
from  which  the  patient  succumbed,  may  have  undergone  exacerba- 
tion as  the  result  of  diminished  powers  of  elimination  by 
the  skin. 


Cause  op  the  Outbreak. 

Following  the  method  of  examination  which  I  have  adopted  in 
my  former  investigations,  I  made  enquiries  into  the  circum- 
stances, not  only  of  those  persons  who  had  suffered  attack  by  the 
disease,  but  also  of  those  other  persons,  both  officials  and  patients, 
living  on  the  premises,  who  had  not  been  attacked,  with  the  object 
of  determining,  if  possible,  the  cause  or  causes  which  had  brought 
about  the  epidemic. 

In  the  fii*st  place  it  was  noticeable  that,  as  is  invariably  observed 
in  similar  outbreaks,  all  the  persons  attacked  by  the  disease  were, 
with  few  exceptions,  of  comparatively  advanced  age  and  the 
subjects  of  chronic  ailments  of  one  and  another  kind.  And  in 
this  connection  it  may  be  stated  that  not  one  of  the  nurses,t 
l)orter3,  or  other  officials  attached  to  the  Infirmary  contracted  the 
malady. 

I  found,  moreover,  that  all  such  possible  factors  in  causation, 
as  irritation  of  the  skin  from  coarse  body  clothing,  or  newly-dyed 
and  unwashed  bedding,  or  from  the  use  of  bad  soap,  could  be 


*  Not  reproduced. 

t  Mr.  Hopkins  has  since  informed  me  that  two  probationers  saffered  from 
small  eczematons  patches  on  the  neck.  These,  he  considers,  may  have  been  the 
subjects  of  the  prevailing  disease,  in  mild  form. 
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eliminated.  Infection  from  withont  may  also  in  all  probability 
be  negatived,  for  the  reason  that  all  patients  are  transferred  from 
the  Cleveland  Street  Infirmary,  where  they  are  kept  for  varying 
lengths  of  time  before  being  despatched  to  Hendon,  and  in  one 
instance  only,  and  that  at  a  period  subsequent  (14th  Jaly,  1903)  to 
the  occnrrence  of  the  first  cases,  was  a  patient  thae  admitted  who 
at  the  time  was  actually  suffering  from  the  disease.  Personal 
infection  from  case  to  case  may  also  be  neglected  in  the  present 
instance,  seeing  that  patients  are  for  the  most  part  confined  to 
bed ;  that  they  are  not  allowed  access  to  wards  other  than  their 
own ;  and  tluit  none  of  the  nnrsra,  so  far  as  is  known,  saffered 
attack,  even  in  mild  form  {see  footnote,  p.  3).  In  this  connection,  too, 
it  is  worthy  of  note  that  the  Hendon  Infirmary  has  only  recently 
been  hnilt ;  that  the  wards  are  well  isolated  from  one  another  ; 
that  they  are  kept  admirably  sweet  and  clean  and  are  not  over- 
crowded ;  and  that  all  the  sanitary  arrangements  appear  to  be  in 
good  order. 

The  qneetton  of  dietary  came  early  under  consideration,  for  the 
reason  that  in  a  number  of  similar  outbreaks  at  other  Poor  Law 
Institutions,  which  I  had  previously  invettti gated,  there  appeared 
much  reason  for  suspecting  that  the  milk  consumed  by  the 
mtienis  had  played  some  part  in  the  causation  of  the  disease. 
On  enquiry,  I  learnt  that  in  addition  to  milk  there  were  two  other 
articles  of  diet,  viz.,  bread  and  batter,  which  are  partaken  of  by 

S tactically  all  the  patients  in  the  Infirmary.  Of  these,  the 
[edical  Officer  informed  me  that  the  bread  is  supplied  by 
Chibnall,  and  was,  in  his  opinion,  above  suspicion.  The  butter 
also,  in  his  opinion,  is  of  good  quality  ;   apart  from  which  it  ia  an 

interesting  ^t  that  case  No.  II.  (Rosina  M )  disliked  bntter, 

and  had  not  tonched  it  for  over  two  months  prior  to  attack. 

Mr.  Hopkins  has  supplied  me  with  the  following  table,  showing 
week  by  week,  over  a  space  of  fonr  months,  the  number  of  cases 
of  skin  disease  which  came  under  observation  at  Hendon  : — 


Bpidemie 
DlwaMftl 


KtJHBEB  of  Casks  arising  per  week,  from  January  Ist  to 
September  25th  inclusive. 


Jmu. 

Jaly. 

AuguM. 

Wmb. 

IM. 

tod. 

Srd. 

4tt 

l*t 

anil.JM. 

{tb. 

Ul. 

2Dd    3rd. 

4th.    Bth, 

1.1.  [aii.i.[3rd.J4lh. 

> 

0 

» 

I 

■ 

3 

' 

7 

4 

. 

S        II 

8 

10 

4    1    3 

From  this  table  it  will  be  seen  that  although  a  few  cases  occurred 
in  June  and  the  first  half  of  July,  it  was  not  until  the  last  week 
in  the  latter  month  that  the  disease  appeared  in  epidemic  form, 
while  subfleqaent  to  the  last  week  in  September  it  abruptly  and 
entirely  disappeared. 
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^*»-*  A*  Mr.  Hopkins  obeervts,  **  the  coincidence  in  time  of  the  dig- 
aippennnoe  of  the  malady  and  the  suspicion  openly  thrown  apon 
the  milk  if  nocable."*  As  regvds  this  statement,  he  informs  me 
that  neither  he  nor  the  Stenid  addre&ied  any  formal  complaint 
Si*;  vf  ^  writing  to  the  Contnctor,  bat  that  the  probable  causal  relation- 
al^ shi}>  t<«  the  difiease  of  some  unknown  condition  of  the  milk  was 
opt* nly  discnsBed  among  the  members  of  the  Staff,  and  so  cannot 
fail  to  hjtvt*  i^eached  the  Contractor  throagb  his  employes. 
Mr.  Hopkins'  reranied  to  doty  from  ^  leave  ^'  on  September  9th, 
and.  for  a  few  days,  tttsh  cases  of  skin  disease  continued  to  present 
themselves. 

All  patients  known  to  be  suffering  from  the  malady  were  now 
put  on  Swiss  milk  in  piaoe  of  the  ordinary  supply,  and  in  Mr. 
Hopkins'*  words,  **they  all  began  to  mend.*'  On  visiting  the 
As}i  lum  I  suggested  the  isolaticm  of  all  cases  already  affected  and 
the  substitution  of  Swiss  milk  for  the  whole  of  the  contractor^ 
supply.  These  suggestions  w«>e  acted  upon  to  the  extent  of 
is()laxing  cases  of  the  disease  and  changing  the  milk  supply  entirely 
in  two  of  the  waxds.  Notwithstanding,  however,  that  the  weather 
was  wmewhat  ^  close  ^  at  this  time^  and  that  unless  suspicion  had 
already  been  aroused^  the  amount  of  preservative  in  the  milk 
would  hardlv  have  been  likelv  to  be  diminished,  the  outbreak 
terminated,  as  previously  stated,  somewhat  abruptly,  and  before  a 
sufficient  period  had  elapsed  to  permit  of  obtaining  definite 
evidence^  as  to  causition.  from  the  partial  withdrawal  of  the 
suspe^'ted  milk  supply.  And  from  October  4th  the  milk  Cimtract 
WIS  mmsfemed  by  the  6:iaidians  to  new  hands  at  the  price  of 
li^  ?j:7-  per  bam  g*llon  of  16  pints — an  increase  of  4J^.  per  barn 
g^allon  ovrr  the  previous  contract. 

Acxx^rdinv:  to  Mr.  Hopkins,  at  least  half  a  pint  of  milk  is  included 
in  the  dieiary  of  all  i^oiiients,  with  very  few  except  ions,  and  among 
thi>s>i'  ft'W  whi^  had  certainly  consumed  no  milk  there  was  no 
inj^iAiiiV  of  the  occurrence  of  the  skin  disease. 

On  ibe  other  hiuid.  it  is  noteworthy  that,  with  two  apparent 
I  xct  piions.  all  those  patients  who  had  been  working  in  the  ward 
kiichons  for  any  ov»nsiderable  length  of  time  suffered  attack  by 
the  disaease.  and  of  the  two  patients  who  escaped,  one  disliked 
milk  s<>  muob  that  she  never  took  it,  I  have  laid  stress  on  the 
point  of  ooniinuous  employment  in  the  ^-ard  kitchens  for  some 
loUiTth  of  time,  btx^use  this  probably  implies,  as  I  was  informed, 
the  op^H^ri unity  for  the  consumption  of  considerably  more  than 
their  oi\Unary  allox^-ance  of  milk.  !n  which  connection  it  will  be 
observtHi,  from  the  following  table,  that  among  a  number  of  men 
who,  at  diffonnit  times,  worked  for  s?iort  periods  only  in  the 
kitchens  att^u^htHi  to  two  of  the  male  wards,  no  cases  of  skin  dis- 
oAst^  iwnrrtHl.  In  reference  to  this  apparent  effect,  in  determining 
inoidenot^  of  the  malady,  of  length  of  service  in  the  ^^-ard  kitchens, 
Mr.  Hopkirs  sujKiests  that  exposure  of  the  skin  to  a  continued  high 
iem}vnuun^  may  have  prtHiisj^osed  to  attack  by  the  disease. 
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Inmates  who  had  Worked  in  Ward  Eitohens. 


Waxd. 


1 
1 

s 
s 
s 

4 

5 
6 


8 


AxinT- 
Marie 
RosinaM — 
FloxenoeH- 
Emma  B — 
MaryO 


William  W- 
Several  men 


Allen  B- 


James  B- 


Preeenoe  or  Absence  of  Rash. 


Many  men .. 


-     No  rash.    Does  not  oare  for  milk. 

Rash. 

Rash. 

Rash. 

Rash.    Works  alone. 

No  rash.    Likes  milk.    Works  alone. 

Rash.    Two  months  in  kitchen. 

No  rash.    Worked  each  a  short  time. 

Rash.    Two  months  in  kitchen. 

Rash.    Helps  in  kitchen  at  times. 

No  rash.    Several  work  together,  for  a  short 
time  only,  in  shifts. 


AFP.  A,  No 

Epidemic  8 
DiseaM  at  t 
Central 
London  Biol 
Asylum, 
Hendon ;  bj 
Dr.  8.  M. 
Oopeman. 


Two  of  the  kitchen  women  referred  to  in  this  table,  Rosina 

M and  Florence  H ,  cared  for  little  other  food  than  milk, 

and,  when  attacked,  both  abont  the  same  time,  begged  that  they 
might  retain  it  in  their  diet.  This,  however,  was  not  permitted, 
and  on  cessation  of  the  milk  diet  they  both  commenced  to  improve, 
although  still  working  in  the  kitchen. 

Earlier  in  this  report  I  have  referred  to  the  fact  that  the 
incidence  of  the  disease  was  spread  with  remarkable  uniformity 
over  the  varions  wards  of  the  Infirmary,  the  female  wards,  how- 
ever, being  invaded  to  a  slightly  greater  extent  than  the  male 
wards — ^points  which  are  illustrated  by  the  following  table  : — 

Table  showing  Numbbr  of  Cases  which  occurred  in 

each  Ward. 


Nou  cxf  Ward     ...        ... 

IF 

2F 

3F 

4F 

5M 

5M 

7M 

8M 

No.  of  beds  in  each  Ward 

39 

36 

86 

36 

36 

36 

39 

86 

No.  OK  oaesa  of  oach    ... 

8 

13 

10 

9 

7 

6 

7 

8 

In  ihe  open-air  ward.  No.  8,  it  may  be  noted  that  the  quantity 
ot  milk  consumed  per  patient  is  almost  double  that  in  any  other 
wutl,  and  yet  the  number  of  patients  in  which  the  typical  rash 


in. 
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,yo.  7.  ^vas  met  with  did  not  exceed  the  average  for  all  the  wards  in  the 
ie  Skin  Infirmary.  Moreover,  there  was  no  case  in  Ward  8  in  which  the 
at  the  j.^g|^  practically  involved  the  whole  snrface  of  the  body.  It  is 
sick  possible  that  the  abundant  freeh  air  and  food  supplied  and  the 
';by  more  perfect  powers  of  digestion  and  assimilation  possessed  by 
these  patients  as  compared  with  many  of  those  undergoing  treat- 
ment in  the  other  wards  may  have  proved  more  than  sufficient  to 
counterbalance  any  effect  due  to  the  larger  amount  of  milk  con- 
sumod  by  them. 

The  slight  increase  in  the  number  of  female  over  male  patients 
attacked  may  perhaps  be  explained,  apart  from  any  question  as  to 
the  dosage  of  milk,  as  depending  on  the  slightly  greater  number 
of  cases  of  skin  disease  ordinarily  occurring  in  women  than  men  ; 
previous  attacks  of  eczema,  for  instance,  seeming  undoubtedly  to 
predispose  to  subsequent  attack  by  the  special  malady  under  con- 
sideration. 

At  the  time  of  the  commencement  of  the  outbreak,  the  milk  was 
being  supplied  by  a  Mr.  X  of  Mill  Hill,  at  a  price  of  Is.  5rf.  per 
bam  gallon  "  for  an  estimated  quantity  of  5,500  barn  gallons," 
which,  by  the  terms  of  the  contract,  was  required  to  be  "  good, 
genuine,  unseparated  and  unskimmed."  This  contractor  is  a 
farmer  and  keeps  some  cows  of  his  own,  but,  as  I  was  informed, 
the  number  is  insufficient  to  supply  the  amount  required  under 
the  Infirmary  contract,  even  supposing  that  he  did  no  other 
business.  Under  these  circumstances  it  is  obvious  that  he  must 
have  been  in  the  habit  of  supplementing  his  supply  from  other 
sources,  and  indeed  there  is  evidence  that  he  receisred  supplies 
of  milk  by  rail,  but  whence  or  by  whom  consigned,  I  have  been 
unable  to  determine.*  Thin  Mr.  X  had  had  a  previous  six 
months  contract  for  the  Infirmary,  so  that  his  milk  had  been 
in  use  since  October  4th,  1902. 

The  Steward  at  the  Infirmary  is  accustomed  to  test  the  milk 
twice  daily  with  reference  to  the  amount  of  cream  contained  in  it, 
taking  small  quantities  for  this  purpose  from  both  the  morning 
and  afternoon  deliveries.  On  looking  through  his  note-book  I 
found  th  It  the  amount  of  cream  apparently  averaged  about  9  per 
cent.  ;  only  on  one  occasion  having  fallen  as  low  as  5  per  cent.  But 
I  learnt  both  from  the  Steward  and  the  Medical  Officer  that,  about 
July  6th  or  7th,  1903,  it  was  noticed  that  the  samples  of  milk,  kept 
in  the  open  graduated  tubes  for  estimation  of  the  amount  of  cream, 
remained  quite  "  good  "  and  uncoagulated  for  as  long  a  period  as 
three  or  four  days,  or  even  more,  notwithstanding  the  facts  that 
the  weather  was,  just  then,  particularly  hot,  and  that  the  tubes 
were  kept  on  a  table  in  front  of  a  window  where  they  were 
exposed  to  an  especially  high  temperature.  There  is,  therefore, 
very  strong  presumption  that  some  preservative,  in  no  incon- 
siderable quantity,  had  been  added  to  the  milk  prior  to  its  delivery 
by  the  contractor.     In  this  connection  it  is  also  noteworthy  that 

*  It  should,  however,  be  mentioned  that  on  writing  to  Mr.  X  concerning  this 
point  I  received  a  reply  from  him  to  the  effect  that  all  the  milk  supplied  bj  him 
to  the  Hendon  Infirmary  was  obtained  from  his  own  cows ;  and  he  added 
further,  that  no  preservative  of  any  kind  was  ever  added  to  the  milk  or  used  for 
any  purpose  on  his  premises. 
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this  contract  milk,  according  to  the  steward,  invariably  possessed    app.  a,  no.  7. 
a  fointish,  slightly  burnt  smell,  absolutely  unlike  that  of  good  fresh   Epidemic  skii 

^nt  »       o       -^  '  ^  o  Disease  at  the 

*"^^^-  Central 

This  contract  was  determined  by  the  Guardians  as  from  October  Asylum, 
4th  last,  but  for  two  or  three  weeks  previously,  and  probably  in  §®^ jj^'  ^^ 
consequence  of  r amours  as  to  possible  implication  of  the  milk  in  Oo'peman. 
causation  of  the  outbreak  of  skin  disease,  the  amount  of  preserva- 
tive was  apparently  lessened,  with  the  result  that,  on  September 
24th,  the  afternoon  supply  was  actually  sour  when  delivered. 
The  two  chumsf  ul  (8  barn  gallons),  were  at  once  returned  to  the 
contractor,  who  immediately  sent  back  an  equal  quantity  of  milk, 
which,  on  being  tested,  proved  to  be  of  much  better  quality  than 
that  usually  supplied.  Under  all  the  circumstances  I  considered  it 
desirable  to  obtain  a  thorough  analysis  of  the  milk,  even  though 
it  appeared  probable  that  the  resulting  information  would  be  some- 
what less  definite  than  might  have  been  the  case  had  such  a  step 
been  taken  early  in  July,  for  instance.  For  this  purpose,  the 
matter  being  one  of  urgency,  I  arranged  with  the  Medical  Officer 
at  once  to  send  two  samples  of  milk  (one  each  from  morning  and 
afternoon  delivery)  to  Dr.  Wilson  Hake,  who  had  been  associated 
with  me,  for  this  purpose,  in  connection  with  similar  investiga- 
tions that  I  had  carried  out  for  the  Board  some  years  ago.  Owing 
unfortunately  to  some  mistake,  it  was  not  until  September  29th 
that  samples  of  the  milk  were  actually  sent  to  Dr.  Hake,  but,  as 
will  be  seen  from  his  report  which  I  ajipend,  even  at  this  date  he 
was  able  to  find  distinct  evidence  of  the  presence  of  formalin  in 
each  specimen  of  milk  examined. 

This  preservative  is  one  which  is  being  extensively  used  by  milk 
vendors  on  account  of  its  potency  ;  only  a  small  quantity  being 
necessary  for  preventing  milk  turning  sour  ;  the  amount  ordinarily 
employed  being  appai'ently  about  21  milligrammes  per  litre. 
Dr.  Hake  informs  me  that  no  less  than  15,000  gallons  of  formalin 
(=  formic  aldehyde  40  per  cent,  solution)  were  sold  in  1894  to 
milk  vendors.  The  presence  of  formalin  in  milk,  it  may  here  be 
remarked,  is  specially  undesirable  for  the  reasons  that  (1)  it  retards 
or  may  even  prevent  pancreatic  digestion  altogether,  while  (2)  it 
tends  to  combine  with  the  proteids  of  the  milk  to  form  insoluble 
compounds,  thus  lowering  the  digestive  value  of  the  milk,  apart 
from  possible  irritation  of  the  intestinal  ti*act. 

Obviously  it  will  be  desirable,  in  any  further  outbreak  of 
epidemic  skin  disease  that  may  come  under  observation,  at  once 
to  direct  attention  to  careful  chemical  examination  of  the  milk 
supply,  more  especially  as  regards  the  presence  and  amount  of 
preservative  of  one  or  another  kind.  For,  supposing  that  the 
action  of  added  formalin,  on  the  milk  itself,  and  on  the  individual 
ingesting  the  milk,  may  hereafter  be  definitely  proved  to  have 
some  causal  relationship  to  attack  by  this  particular  malady,  it  will 
be  of  interest  also  to  elucidate  the  question  as  to  whether  other 
preservatives,  such  as  salicylic  acid  or  its  congeners,  may  be 
similarly  capable  of  giving  rise  to  the  appearance  of  this  special 
form  of  dermatitis,  in  susceptible  individuals. 

In  this  connection  the  history  of  case  No.  XII.  {see  abstract  of 
thd  clinical  notes  set  out  in  the  Addendum  to  this  report)  affords 
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^o.  7.  some  reason  for  the  belief  that  medical  treatment  of  a  ])atient  at 
mic  Skin  the  Cleveland  Street  Infirmary,  with  certain  intestinal  antiseptics, 
leattbe  cjmge(j  the  appearance  of  a  generalized  eruption  of  the  skin, 
•nSick  practically  indistinguishable  from  that  observed  in  cases  of 
m*;  by  epidemic  dermatitis.  Confirmatory  evidence  is  affonled  by  the 
^  fact  that,  on  ceasing  administration  of  the  drugs,  the  eruption  at 

once  commenced  to  clear  up,  and  had  disappeared  in  little  more 

than  a  week. 

My  former  investigations  of  outbreaks  of  epidemic  skin  disease 
in  each  instance  afforded  strong  evidence  that  the  milk  supply 
was,  in  some  way  or  another  implicated  in  the  causation  of  the 
disease,  but  beyond  this  point  further  progress  was  barred  by  the 
absolute  refusal  of  the  milk  contractors  (for  the  most  part 
apparently  the  same  firm  trading  under  different  names)  to  afford 
any  information  as  to  the  actual  sources  of  supply.  It  proved  im- 
practicable, therefore,  to  eliminate  the  existence  of  some  diseased 
condition  of  the  cows  or  of  some  other  mode  of  infection  of  the 
milk,  either  at  its  source  of  origin  or  subsequently.  But  as 
regards  the  outbreak  at  Hendon  it  would  appear  possible  to  exclude 
bacterial  infection  of  the  milk  as  having  played  a  part  in  the 
causation  of  the  malady,  for  the  reason  that  the  amount  of  pre- 
servative which  obviously  was  being  added  to  the  milk  about  the 
time  of  the  commencement  of  the  outbreak,  and  which  was 
sufficient  to  keep  it  apparently  good  for  at  least  three  or  four  days, 
notwithstanding  the  prevalence  of  high  atmospheric  temperature, 
would  also  have  been  likely  to  suffice  for  the  inhibition  and 
probable  extinction  of  any  pathogenic  (and  so  probably  non-spore- 
bearing)  micro-organisms,  supposing  such  to  have  been  originally 
present  in  the  milk. 

It  is  matter  for  regret  that,  in  previous  investigations,  the 
question  as  to  the  presence  and,  if  so,  the  amount  of  preservative 
in  the  milk  was  not  made  the  subject  of  inquiry,  and  even  in  the 
present  instance  unfortunately,  beyond  knowing  that  the  amount 
must  at  one  time  at  any  rate,  have  been  unusually  large,  no 
precise  information  is  available.  But  in  view  of  the  facts  observed 
at  the  Hendon  Infirmary  to  which  reference  has  already  been 
made,  and  of  the  analytical  evidence  of  Dr.  Hake,  it  will  be 
desirable  that  in  the  event  of  any  further  outbreaks  of  similar 
disease  being  reported  the  attention  of  a  chemical  expert  should  at 
once  be  directed  to  the  detection  and  estimation  of  preservative,  if 
any,  in  the  milk  supplied  to  the  particular  institution  concerned. 

It  is  possible  also  that  information  of  value  might  be  obtained 
by  a  carefully  considered  series  of  feeding  experiments. 

In  view  of  the  fact  that  the  milk  supply  to  Poor  Law  Institutions 
is  often  entrusted  to  contractor  at  a  price  considerably  below  that 
ordinarily  exacted  for  good  milk — in  one  instance,  at  Bethnal 
Green,  I  found  the  Guardians  were  paying  thirteen  pence  per 
barn  gallon  ! — and  of  the  further  facts  observed  as  regards  the 
milk  supplied  at  Hendon,  that  the  amount  of  cream  averaged  nine 
per  cent,  and  that  analysis  showed  that  the  milk  was  not 
apparently  of  obviously  bad  quality,  it  is  perhaps  worthy  of  note 
that  a  Dutch  firm  have  recently  introduced  the  manu^ture  of 
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artificial  cream — "Calf-cream/'  aa  they  term  it— and  that  there  is  app. a, No.  7 
some  evidence  that  the  manufactnre  has  already  extended  to  Epidemic  ski; 
England.  c^Sl  **  **** 

.  .  London  Siok 

According  to  Lanterwald,     this  material,  Avhen   dissolved   in  Asylum, 
water  in  the  proportion  of  50  grammes  to  100  c.c,  and  mixed  with  D?!a*iL'  ^^ 
about  five  times  the  quantity  of  separated  milk,  yields  a  product  oopemwu 
which  has  all  the  appearance  of  genuine  new  milk,  from  which 
also  the  ordinary  methods  of  analysis  are  incapable  of  distinguish- 
ing it.    The  fraud  can,  however,  be  detected  by  the   use  of  a 
special  test  devised  by  Baudouin. 

Dr.  Downes  has  been  good  enough  to  send  to  each  of  the 
Metropolitan  Workhouses  and  Infirmaries  a  circular  letter,  asking 
whether,  during  1903,  any  case  of  '*  exfoliative  dermatitis  "  has 
been  recognized.  With  few  exceptions  the  answers  have  been  in 
the  negative.  From  five  institutions  one  or  two  cases  only, 
in  each  instance,  have  been  reported,  so  that  the  Uendon  Infirmary 
of  the  Central  London  Sick  Asylum  is  apparently  the  only 
institution  in  which  any  outbreak,  properly  so  called,  has  been 
observed  during  the  present  year. 

It  is  perhaps  a  little  difficult  to  understand  why  one  institution 
only  should  be  invaded  after  this  fashion,  if  milk  be  actually  the 
causative  agent,  and  especially  if  the  milk  owe  its  disease- 
producing  property  to  the  presence  of  some  particular  preservative. 
But  it  may  be  that  the  avoidance  by  many  Boards  of  Guardians  of 
contracts  with  certain  firms  whose  milk  has  come  under  suspicion 
on  former  occasions  may  have  largely  diminished  the  extent  to 
which  such  milk  is  now  supplied  to  Workhouses  and  Infirmaries. 

But  if  the  thesis  as  to  the  tvle  of  milk  in  the  causation  of  this 
peculiar  skin  disease  is  correct,  the  fact  that  in  one  instsmce,  at 
any  rate,  a  patient  was  apparently  admitted  to  the  Cleveland 
Street  Infirmary  who,  at  the  time,  was  actually  suffering  from  the 
malady,  would  seem  to  indicate,  as  might  perhaps  have  been 
expected,  that  it  is  not  alone  to  Poor  Law  Institutions  that  milk 
poesessed  of  such  dangerous  potentialities  has  been  supplied.  It 
is,  however,  especially  in  Workhouse  Infirmaries  that  those 
persons  who  are  evidently  most  liable  to  become  affected  are 
usually  to  be  found  congregated  together — a  fact  which  may 
perhaps  account  for  the  disease  not  having  hitherto  been  generally 
recognized  elsewhere. 

S.  MONCKTON  COPEMAN. 


*  Z  -it.  f  iir  Untenuoh  der  Nahr.  nnd  Genosswittel,  1903,  vi.,  pp.  544-648. 
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ADDENDUM. 


H.  Wilson  Hake,  Ph.D.,  F.I.C.,  F.C.8., 

Lecturer  on  Chemistry  at  the  W.H.M.S., 
Analytical  and  Consulting  Chemist. 


Chemical  Laboratory, 

Westminster  Hospital  Medical  School, 
Cazton  Street.  S.W. 

October  24th,  1903. 


S.  Monckton  Copeman,  Esq.,  M.D.,  F.R.S., 

Local  Government  Board,  Whitehall,  S.W. 


Report  on  two  Samples  op  Milk  bboeived  prom  Dr.  John  Hopkins, 
Central  Londom  Sick  Abtlum,  Colindale  Avenue,  Hendon,  N.W. 


The  samples  were  contained  in  12-oz.  bottles  corked  and  sealed  and 
delivered  by  hand  on  the  29th  September,  1903,  and  were  labelled  respectively  :— 
''  8.30  a.m.,  September  29th,  1903,"  and  *'S.55  p.m.,  September  29th,  1903.'* 

The  usual  analytical  examination  of  the  samples  gave  the  following  results, 
and  for  purposes  of  comparison  I  add  the  average  of  120,000  samples  (analyzed 
over  a  period  of  11  years)  by  Dr.  Vieth,  the  well-known  authority. 


Specific  gravity 

Total  solids    . . 

Fat 

Non-fatty  solids 

Ash 

Croam  .. 


Sample  I 
(Morning). 


Sample  2 
(Afternoon). 


1030 

1030 

12-33 

12-05 

3-83 

3-93 

8*49 

8-12 

•79 

•78 

10  °o 

ft  o' 

Average  of 

120/)00  Samples 

(Vieth). 


12-9 
41 
8*8 


It  will  be  seen  from  these  figures  that  both  samples  are  of  somewhat  poor 
cjuality.  and  that  notably  the  non-fatty  solids  are  below  even  the  Public 
Analysts'  average  of  8*5. 

The  ash  in  both  cases  is  high — a  fact  which  I  have  not  quite  satisfactorily 
accounted  for,*  but  traces  of  zinc  were  present  in  the  morning  sample  which 
mijrht  partly  account  for  it.  Neither  boracic  nor  salicylic  acid  were  present,  but 
both  samples  showed  traces  of  formalin  in  small  quantity  which  disappeared 
after  a  few  days. 

The  fact  that  the  milk  supplied  did  not  turn  sour  in  the  usual  time  may 
probably  be  thus  explained,  as  it  is  well  known  that  formalin  exceeds  all  other 
••  preservatives  "  in  respect  of  retarding  decomposition.  The  presence  of  traces 
of  zinc  in  the  ash  of  the  morning  sample  suggests  the  use  of  some  corrosive 
preparation,  which  may  have  been  put  into  a  zinc  pail  in  the  first  instance. 


H.  WILSON  HAKE. 


•  P  Due  to  presence  of  formalin  in  combination.— 8.  M.  C. 
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CLINICAL  NOTES  OF  CASES.  App.  A,  No.  7 

Epidemic  Skii 
nM^av  T  Disease  at  the 

^^^  ^'  Central 

London  Sick 

Ann  M.,  affed  78,  was  admitted  for  inoperable  oanoer    of   the    breast   on    Asylum, 
October  4tii,  1900.  D?8.M.'^ 

An^nst  8rd,  1903.    A  soalj  condition  of  skin  ronnd  abont  the  hair  on  the    Copeman. 
forehead,  temples,  and  behind  earn.    The  skin  ia  dry  and  rongh  from 
the  presence  of  Bemi-detachei  branny  or  smaller  scales.    This  has  been 
noticed  for  a  week  or  two. 

September  16th.    Ha?  taken  no  milk  for  six  weeks.    The  condition  of  the 
skin  the  same  as  on  Angnst  3rd. 

October  30th.  Exfoliation  in  frontal  region  at  roots  of  hair.  The  rest  of 
skin  clear. 

Case  II. 

Boeina  M.,  aged  19,  admitted  on  Jnne  5th,  with  Inpns  of  face  and  arm.  Has 
X-rmy  treatment.    Subject  to  recurrent  attacks  of  acne  of  face. 

September  12th.  Irritation  of  skin  of  body  :  on  examination  the  back  and 
chest  are  found  to  be  erythematous,  the  redness  being  irregular  and 
patchy.  All  the  hair  foUidea  are  congested  and  infiltrated,  but  more  so 
where  the  erythema  is  most  marked.  The  limbs  are  free  ;  but  there  is 
some  itching  of  the  frontal  and  occipital  regions.  Milk  discontinued. 
Patient  has  not  touched  butter  for  two  months  past  and  has  had  very 
liUle  at  all  since  admission. 

September  17th.  Here  and  there  individual  follicles  are  enlarged  over  the 
back  and  form  good  sized  papules  ;  some  few  are  pustular  and  the  hair 
projects  through  the  centre  of  the  mattery  head ;  itching  said  to  have 
increased ;  much  of  the  erythema  has  disappeared. 

September  23rd.    A  few  scattered  papules  only  to  be  seen  on  back. 

October  10th.  Skin  of  back  dry  and  rough  to  the  touch,  with  lines  of 
scratched  epidermis. 

October  30th.    Itching  persists. 

Case  III. 

Florence  H.,  aged  28,  was  admitted  on  April  7th,  1903,  complaining  of 
epimtstric  pain,  vomiting,  haamatemesis,  and  ovarian  tenderness.  Was  better  of 
these  symptoms  and  working  in  the  ward  kitchen  on  August  30th,  when  she 
complained  of  itching  of  the  skin  of  the  legs,  on  which  was  found  a  rash. 

September  12th.  Papular  rash  on  fronts  of  legs :  a  similar  condition  round 
the  edges  of  the  soles  of  the  feet  which  are  nniformly  red  and 
desquamating.  Patches  of  minute  papules  faintly  visible  over  trunk, 
more  distinct  on  arms  where  there  is  slight  desquamation.  Itching 
severe : — ^milk  discontinued. 

September  17th.    Itching  intense,  but  rash  dying  away. 

September  23rd.  No  papules  now  to  be  seen  on  legs ;  neither  rash  nor 
desquamation  anywhere  on  trunk  or  upper  limbs.  No  rash  on  soles 
which  continue  to  peel. 

October  10th.    Still  a  few  scales  on  soles  of  feet. 

October  30th.  Desquamation  has  entirely  ceased.  Still  complains  of 
itching. 

Case  IV. 

James  S.,  aged  50,  was  admitted  to  Cleveland  Street  Asylum  in  1897  with 
chronio  ulcer  of  the  leg,  cirrhosis  of  liver,  and  incipient  phthisis,  and  was 
traoflfened  to  this  Sick  Asylum  on  September  28th,  1903.  Slight  attack  of 
hemiplegia  on  April  25th,  1902. 

On  Angiist  23rd,  1903,  a  raah  appeared  on  the  elbows. 


144 

L,  No.  7.  September  16th.    Rash  moet  eztoiidTe  now  over  the  lower  pArt  of  abdomen. 

^  gj^lj^  in  the  groins  and  down  the  insides  of  the  thighs ;  conaiflts  of  well- 

3  At  the  defined  patches  that  are  slightly  raised  above  the  general  lereL  of 

I  varions  sizeei,  some  of  the  Uu^^  ones  having  a  wheal-like  margin  as  in 

'  ^^  urticaria,  bat  tiiere  is  no  palor  abont  the  wheal ;  towards  the  groin  the 

^,  ^y  patches  become  thicker  and  confluent  in  places ;    on   the  left  side 

£*  in  the  iliac  region,  to  which  a  fomentation  had  been  applied,  the  part 

ML  covered  by  the  fomentatioii  was  uniformly  red  and  had  the  raised 

defined  margin  already  described  as  found  in  some  of  the  patches. 

A  little  scaling  of  same  patches. 

On  the  back  are  some  ill-defined  areas  of  congested  and  infiltrated  hair 
follicles.  Itching  and  burning  of  the  bald  scalp  for  the  past  three  days, 
which  looks  dry  and  scaly  and  feels  rough. 

September  2l8t.  Pustular  eruption  confined  to  a  small  area  in  frontal 
region  of  scalp.  A  few  skin  abscesses  in  right  aiilla.  and  the  ni^h  on 
lower  part  of  abdomen  becoming  pustular. 

September  28rd.    Incisions  required  for  several  pustules. 

Case  V. 

Mary  Ann  H.,  aged  87,  was  admitted  to  Cleveland  Street  Asylum  on  June  Idth 
with  eczema  of  leg,  and  transferred  to  Hendon  Asylum  on  July  6Ui,  19u3.  On 
admission  there  was  a  large  patch  of  eczema  on  the  right  leg ;  otherwise  organ? 
normal.    Tongue  furred. 

August  3rd.  Patient  complains  of  irritation  of  leg.  Eczema  extends  half 
round  the  leg  and  throughout  more  than  half  the  length ;  it  has  a  well- 
defined  serpiginous-like  edge  and  is  covered  with  dry  soalesand  sticks  to 
dressing  at  places. 

September  12th.  Rash  now  extends  over  heels  and  soles  to  tips  of  toes,  all 
being  covered  with  large  scales  ;  on  the  arms  are  faintly  red  patches 
which  are  desquamating  slightly,  and  the  back  is  covered  with  pale  red 
patches  devoid  of  desquamation 

October  30th.  A  good  deal  of  desquamation  still ;  thick  scales  on  soles  and 
toes  ;  some  branny  scales  on  legs  in  patches ;  the  original  eczematous 
patch  has  been  left  much  increased  in  size  and  now  extends  over  the 
external  malleolus. 

Case  VI. 

Marie  B.,  aged  32,  was  admitted  to  Cleveland  Street  Asylum  on  May  25th,  1903, 
with  acute  weepintj  eczema  of  i^osterior  half  of  scalp  ;  and  dry  eczema  patches 
on  upper  half  of  back  and  chest  and  on  hips. 

Had  ne7er  had  a  previous  attack. 

Interna)  org^ans  normal.    Temperature  103°  F. 

On  June  2nd  tranferred  to  Hendon  Asylum. 

Temperature  normal. 

A  little  bronchial  catarrh. 

August  3rd.  Eczema  of  scalp,  &c.,  is  now  well ;  but  patient  complains  of 
great  irritation  of  skin  of  limbs  which  is  covered  with  abundant 
papules,  &c. 

August  5th.  Discharge  from  left  auditory  meatus ;  both  right  and  left 
meatus  and  external  ear  around  each  orifice  is  red  and  swollen. 

September  12th.  Whole  surface  of  trunk  and  limbs  rough  from  the  presence 
of  tfimall  pale  papules — face,  palms,  and  trunk  exfoliating  ;  scalp  rough 
from  the  presence  of  dry  scales  and  scabs. 

September  17th.    Skin  abcesses  in  both  axilla. 

Inside  of  right  arm  covered  with  closely -set  small  red  papules  ;  desquamation 
less. 

September  29th.    Discharged  ;  desquamating  still. 
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Case  VII.  App.  a.  No.  7. 

Alfred  A.,  aged  27,  was  admitted   on   January  22nd,  1903,  suffering  from  nSH^^atSb' 

phthisis.    Under  open-air  treatment  increased  in  weight  from  78t.  IB^lbs.  to  cetSntl 

tefe.  12)lb0.,  when  on  Jane  2dth  an  eruption  of  olosely-set  vesicles  appeared  on  London  Sick 

the  palms  and  fingers,  which  becoming  confluent  in  places,  led  to  the  formation  ^^^7™*. . 

of  Imlhe  and  raw  surfaces  freely  weeping.    He  also  had  a  patch  on  the  leg  which  §r  &  M* 

wept.    Exfoliation  followed.  Copemak 

On  Augnst  2nd  an  eruption  appeared  on  the  wrist  in  which  the  hair  follicles 
were  inyolyed,  forming  papules,  some  running  into  pustules  presenting 
a  central  hair. 

October  26th.  This  rash  persisted  for  some  weeks.  The  soles,  on  which  no 
erujition  was  observed,  peeled  as  well  as  hands,  and  the  skin  of  the 
palms  presented  dry  puckered  and  rough  patches.  At  present  there  is 
some  peeling  (branny)  of  the  forehead  and  cheeks,  but  the  desquamation 
has  oMsed  elsewhere. 

The  patient  has  slowly  but  steadily  lost  weight  since  June  28th.  On  October 
14th  his  weight  was  8it.  5  fibs. 

For  seveii  years  past  has  been  subject  to  attacks  of  eczema. 

Case  VIII. 

Mary  L.,  aged  68,  admitted  to  Cleveland  Street  Asylum  on  July  11th,  1903, 
stated  that  she  had  been  dischaorged  from  Hendon  Asylum  on  May  27th  last, 
having  been  an  inmate  for  10  days  ;  that  the  legs  and  ankles  have  since  become 
swollen  and  painful,  and  there  has  been  groat  itching  of  skin  all  over. 

On  examination,  the  legs  were  found  slightly  swollen  and  bearing  evidence 
of  scratohing. 

July  14th  transferred  to  Hendon  Asylum  ;  where  on  admission  the  oedema 
of  the  legs  was  found  to  have  subsided,  but  there  was  an  irritable 
rash  on  arms,  legs  and  back.  From  this  date  the  rash  appears  to  have 
increased  until  August  9th,  when  it  is  noted  that  *'  the  papular  eczematous 
rash  is  all  over  the  back  ;  on  both  feet  there  are  some  buUas ;  in  one  or 
two  the  fluid  seems  to  be  purulent.'* 

September  11th.  Over  trunk  and  limbs  are  papules  scattered  and  in  groups ; 
on  feet  and  hands  are  numerous  vesicles,  confluent  and  forming  bullas ; 
and  there  is  muoh  discharge  ;  the  skin  of  the  palms  and  soles  is  rough 
from  deeply-set  vesicles ;  the  scalp  is  red,  and  itching  is  general  and 
severe. 

This  patient  was  an  acute  case  and  had  a  variety  of  treatment  for  two 
months  without  sign  of  improvement.  On  September  Uth,  the  milk 
was  stopped  from  her  diet,  and  on  September  23rd  the  legs,  which  a 
week  ago  were  covered  with  thick  yellow  crusts  (all  dressings  had  been 
removed),  are  much  better ;  the  skin  is  now  covered  with  thin  scales 
that  are  separating  at  their  edges ;  the  legs  and  toes  here  and  there 
still  weep ;  the  soles  are  desquamating,  the  hands  are  dry  except  on  one 
or  two  spots  ;  the  forearms  are  still  red  and  rough  on  exterior  surfaces 
principally ;  the  body  rash  is  subsiding  ;  the  face  and  neck  have  reddish 
areas  still  upon  them  ;  and  there  is  considerable  itching. 

October  30th.  Still  some  desquamation  of  feet  and  legs,  and  patches  red  and 
excoriated  on  legs. 

Cabe  IX. 

Looisa  C,  aged  60,  was  admitted  on  January  SOth,  1903,  suffering  from  chronic 
nephritis,  high  arterial  tension,  cardiac  hypertrophy  and  irregularity. 

July  28th.  Eczema  of  legs,  scalp  and  forearms  has  been  noticed  for  the 
past  two  months  and  was  first  treated  on  June  1st. 

Augnst  8rd.    Much  improved. 

Angnst  8th.  A  rough  svmmetry  about  the  rash  ;  itching  has  been  severe ; 
now  better  somewhat  of  that ;  on  thighs  are  very  large  indurated 
piq^mlea,  and  pustules.  Some  of  the  latter  have  bden  scratched  and 
emptied  of  their  contents  and  present  deep  pits  in  their  centres ;  the 
eocteior  iorfaoee  only  are  affected. 
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Bpidomio  Skin 
Duease  at  the 
Oontral 
London  Sick 
Asylum, 
Hendon ;  by 
Dr.S.M. 
Oopeman. 


AugoBt  Slat.    The  rash  has  muoh  improved. 

September  4th.  Attaok  of  dyspnoea  and  death  in  three-quarters  of  an  hour. 
Post-mortem.  Ghronio  interstitial  nepliritis.  Fatty  left  ventriole ;  two 
rows  of  small  vegetations  on  the  anrionlar  side  of  the  ventral  orifice. 

Case  X. 

Charlotte  F.,  aged  three  years,  was  admitted  on  May  20th,  1902,  being 
extremely  small,  ^ysically  of  very  feeble  type,  the  subject  of  congenital  syphilis, 
rickets,  enlarged  tonsils  and  lymphatic  glands  and  conjunctivitis.  Was  ill- 
nourished  and  ansBmio,  and  weighed  10  lbs.  8  oz. 

Had  in  August,  1902,  some  specific  eruption  on  nates. 

November  23rd,  1903.  A  bilateral,  almost  symmetrical,  rash,  forming  well- 
defined  oval,  red.  and  slightly-raised  patches,  one  on  each  side  over  the 
lower  part  of  the  ribs  posteriorly,  and  one  on  each  forearm  at  its  inner 
and  posterior  aspect. 

This  rash  had  disappeared  under  treatment  on  July  15th,  when  a  fine 
papular  rash  came  out  on  the  face,  arms  and  legs.  The  temperature  rose 
on* the  evening  of  the  14th  to  101-2°F.  and  next  morning  to  1024°  F. 
In  a  few  days  the  child  was  well  again. 

August  14th.    Weight  =  1  st.  4  lbs.    Child  seems  in  good  health. 

August  30th.  The  body  covered  with  scaly  erythematous  rash  for  the  past 
seven  or  ten  days.    A  large  patch  on  the  right  cheek  and  chin. 

September  29th.  The  rash  consists  chiefiy  of  definite  patches  of  dermatitis. 
Temperature  =  104*4°  F.  last  night. 

October  20th.  Desquamation,  which  has  been  general,  has  now  almost 
ceased. 

Case  XI. 

James  I.,  aged  74,  admitted  on  May  4th,  1903,  suffering  from  albuminuria, 
weak  heart  and  bronchitis,  was  feeble  and  without  taste  for  food,  which  he  failed 
to  recover, 

September  22nd.  Has  been  obviously  failing  in  health  for  a  month  past. 
He  now  lies  prostrate  and  drowsy  and  has  slept  a  good  deal  for  a  week 
past.    Tongue  clean.    No  vomiting.    Complains  of  pains  in  the  limbs. 

For  a  week  past  there  has  been  general  desquamation,  which  is  very  free. 
There  is  erythema  of  the  right  arm  and  forearm.  The  palms  and  soles 
are  peeling  almost  in  one  piece. 

September  25th.    The  drowsiness  increased  and  patient  died  on  this  date. 


Case  XII. 

Fridis  L.,  aged  58,  was  admitted  to  Cleveland  Street  Asylum  on  September  7th, 
1903,  suffering  from  incarcerated  umbilical  hernia.    Vomiting  and  collapsed. 

From  this  she  was  relieved,  but  diarrhoea  supervened  and  persisted.  On 
September  12th  resorcin  gr.  10,  quartis  horis,  was  prescribed,  and  on  the 
16th  she  was  given  salol  gr.  10  t.d.s. 

This  was  followed  quickly  (within  a  day  or  two)  by  a  bright  erythematous 
rash  on  the  face,  ears,  and  neck,  trunk  and  limbs.  Under  the  belief  that 
this  was  the  effect  of  the  internal  antiseptics,  these  were  discontinued 
(date  not  quoted),  and  the  erythema  disappeared  in  a  few  days. 

September  28  tb.    Fine  papery  desquamation  of  forehead,  forearms,  and  legs. 

October  21  st.    All  signs  of  desquamation  have  ceased. 
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Report  on  Rb-ikspbctiox  of  the  Bobough  of  Whitehates 
and  on  RBCB5T  ADMcnSTBATlOX  therein :  hj  Dr.  Rbgistald 

Farrar. 


In  July,  1902,  my  coUeajBme,  Dr.  H.  Tlmbit-ll  Bnlsrodf,  rt} 
to  the  Bosurd  upon  an  outbreak  of  enteric  fever  in  the  Boronch  ol 
Whitehaven,  and  upon  the  sanitary  administraoon  of  the  Town 
Council. 

On  receipt  of  this  Report  the  Town  Council  of  ihr  Borojkgh  of 
Whitehaven  appointed  a  sub-committee  of  their  Street  and  Sanita&rr 
Committee  to  consider  it,  ^nd  8ubsequ«*ntly  appointel  two  of  their 
number  to  make  a  detailed  inspection  of  the  Borough  in  conjunc- 
tion  with  this  sub-committee. 

The  report  of  this  sub-committee  containing  their  obserrations 
on  Dr.  Bulstrode's  report,  together  with  a  detailed  account  of  their 
inspection  of  the  courts  and  alleys  of  Whitehaven,  was  received 
by  the  Local  Government  Board  on  December  Ilth,  1903. 

With  reference  to  this  report  of  the  sub-committee  I  received 
the  Board's  instructions  to  visit  Whitehaven  and  atscertain  what 
sanitary  progress  had  been  made  in  the  Borough  since  thf  date  of 
Dr.  Bulstrode's  report. 

I  visited  Whitehaven  on  February  22nd  and  on  subse<iiieni 
dates,  and  have  the  honour  to  report  as  follows  :  — 

WcUer  Supjdy, ^ThiB  has  been  fully  dealt  with  in  Dr.  Bul- 
strode^s  report.  The  Council  have  now  a  lake  works  infej^ector 
who  resides  at  the  lake  side.  He  submits  to  the  Borough  engineer 
and  surveyor  a  weekly  report  ujwn  the  height  of  water  in  the 
lake,  the  condition  of  the  gauge,  the  rainfall,  and  other  matters. 
He  also  inspects  and  reports  any  nuisances  which  may  occasionally 
arise  in  the  vicinity  of  the  lake. 

With  the  question  of  Sewerage^  which  has  been  fully  discussed 
in  Dr.  Bulstrode's  report,  it  is  not  necessary  to  deal  further. 

House  Drainage. — In  very  many  instances  drains  pass  under 
the  houses.  The  sub-committee  acknowledge  this  fact,  but  main- 
tain that  in  an  old  constructed  town  like  Whitehaven  it  is 
impossible  to  avoid  this.  Whenever  a  defect  arises  in  a  house, 
the  Council  cause  any  drain  which  passes  under  it  to  be  embedded 
in  concrete  and  properly  ventilated. 

Notices  to  repair  defective  drains,  guUey  traps,  Ac,  are  served 
upon  owners  of  premises  immediately  cases  are  reported  to  the 
Kreet  and  Sanitary  Committee  by  the  Inspector  of  Nuisances. 

IW$4  K 
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No.  8.  Nevertheless  I  found  nameroas  instances  in  which  there  was 
ction  an  obvious  escape  of  sewer  air  under  the  floors  of  houses,  indicating 
ven°f    *^^  passage  of  defective  drains  under  them. 

In  the  majority  of  courts  and  alleys  the  dwellings  are  unprovided 
with  sinks,  and  the  occupiers  can  only  dispose  of  their  slops  by 
throwing  them  down  gulleys  in  the  passage  between  the  housea 
Where  sinks  exist  in  the  poorer  dwellings  they  are  frequently 
placed  in  the  cellar  and  are  not  disconnected,  but  connect  with  the 
sewer  with  only  the  intervention  of  a  U-trap.  These  traps  must 
be  liable  to  be  forced  when  there  is  any  pressure  of  sewer  air  in 
the  drains. 

Excrement  Disposal  and  Removal, — In  this  direction  the  Town 
Council  have  displayed  a  laudable  activity.  During  the  past  three 
years  plans  for  181  additional  water-closets  have  been  passed;  156 
have  been  erected,  and  the  remainder  are  in  course  of  erection. 

The  Town  Council  are  endeavouring  to  attain  the  standard  of 
one  water-closet  for  every  two  houses.  (In  consequence  of  the 
very  narrow  space  available  the  new  water-closets  are  somewhat 
obtrusively  in  evidence,  and  tend  to  further  block  the  courts.)  In 
most  cases,  but  not  in  all,  where  new  water-closets  have  been 
erected,  ventilating  shafts  to  the  drain  have  also  been  provided. 
The  new  closet  pans  are  in  some  cases  of  the  wash-down  short 
hopper  type,  in  others  of  long  hopper  type. 

There  still  remain,  however,  a  large  number  of  dwellings  in 
which  the  water-closets  are  in  altogether  improper  situations,  e,g,y 
un ventilated  closets  in  cellars,  opening  directly  into  living  rooms, 
or  wedged  into  narrow  staircases  between  living  rooms.  In  several 
such  cases,  as  I  have  said  above,  there  was  obvious  nuisance 
clearly  indicating  the  escape  of  sewer  air  from  leaky  drains. 

I  found  also  several  cases  of  tenements  the  occupants  of  which 
could  only  reach  their  water-closet  by  going  out  into  the  street 
and  round  two  corners  into  an  adjoining  court. 

This  arrangement  is  highly  objectionable,  especially  in  cases  of 
illness. 

RefxiM  Disposal  and  Removal, — Scavenging  is  on  the  whole 
properly  attended  to.  The  capacious  ashpits  referred  to  in 
Dr.  Bulstrode's  report  still  exist  in  some  parts  of  the  town,  and 
though  they  are  emptied  daily  they  constitute  in  my  opinion  an 
objectionable  feature. 

Slaxcgfiter-lioKses, — These  are  now  regularly  inspected,  and 
Dr.  Bulstrode's  specific  recommendations  have  been  attended  to. 
The  bye-laws  are  strictly  enforced. 

As  pointed  out  by  Dr.  Bulstrode,  the  provision  of  a  public 
abattoir  is  a  measure  much  to  be  desired  for  the  good  of  the  town, 
if  the  occupiers  of  the  old  slaughter  houses  could  be  induced  to 
give  them  up  and  use  the  public  abattoir.  There  is  a  market 
belonging  to  the  Earl  of  Lonsdale  in  which  several  lots  are  now 
used  as  private  slaughter-houses.  This  property  is  conveniently 
tjituated  near  the  public  markets,  and  if  it  could  be  acquired  the 
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^te  woold  serve  admirably  for  a  pnblic  abattoir,  particularly  if  APP.A.Ha 
the  adjacent  block  of  baildings  were  acqnired  and  palled  down  to  Be-uupeotio 
^olBtge  the  flite. .  ?JigSg2^' 

by  Dr.  B. 

Cammofi  Lodging-housea. — These  are  now  regularly  inspected  Farrar. 
and  are  kept  clean.  Dr.  Bulstrode's  recommendations  as  to  the 
provision  of  water-closets  and  lavatory  and  laundry  accommoda- 
tion have  been  attended  to.  The  bye-laws  are  strictly  enforced 
with  the  exception  of  bye-law  21,  which  forbids  the  occupation  of 
any  bed  by  two  persons  of  the  same  sex  over  the  age  of  JO.  This 
is  habitually  disr^iarded  in  all  the  four  common  lodging-houses 
which  each  contain  several  beds  habitually  occupied  by  two  men 
at  once. 

The  common  lodging-house  rented  by  Anne  McLaughlin,  in 
Nicholson*s  Lane,  has  floors  in  a  ruinous  condition.  It  is  in  an 
obstructive  block  and  should  in  my  opinion  be  pulled  down. 

Dairies^  Cowsheds^  and  Milkshops. — In  respect  of  these  Dr.  Bul- 
Btrode^s  Report  has  been  considered  by  a  Special  Sub-Committee, 
and  notices  have  been  served  upon  the  keepers  of  cowsheds  where 
the  latter  were  found  to  be  defective  to  do  the  following  works, 
viz. : — 

To  provide  better  means  of  ventilation,  lighting  (by  windows), 
and  drainage,  and  also  to  cleanse  in  those  cases  where  the  cowsheds 
were  not  kept  clean. 

The  Sub-Committee  have  also  directed  the  Town  Clerk  to 
amend  the  existing  regulations,  and  to  incorporate  such  new 
bye-laws  as  are  necessary  for  the  requirements  of  the  Borough 
with  a  view  to  the  same  being  considered  by  the  Committee,  and 
submitted  to  the  Local  Government  Board  for  approval. 

Isolation  Hospital  Accommodation, — This  is  suflBciently  dealt 
with  in  Dr.  Bulstrode's  Report.  The  improvement  of  the  provision 
of  hot  water  at  the  hospital  is  receiving  the  attention  of  the 
Hospital  Sub-Committee. 

The  Housing  of  the  Whitehaven  Poor. — It  was  to  this  question 
that  I  principally  directed  my  attention  in  my  inspection  of 
Whitehaven. 

The  Town  Council  have  already  displayed  considerable  activity 
in  remedying  some  of  the  more  gross  sanitary  defects  in  these 
courts  and  alleys.  I  found  however  at  the  date  of  my  inspection 
many  gross  insanitary  conditions  still  in  existence,  the  majority  of 
which  I  consider  it  would  be  impossible  to  remedy  without 
demolition  of  the  tenements  involved. 

The  improvements  effected  have  been  as  follows : — 

Additional  UHtter-closets. — As  stated  above  a  large  number  of 
additional  water-closets  have  been  provided. 

Ventilation. — In  hou^s  which  have  required  ventilation,  sash- 
frames  or  swivel  sashes  have  been  substituted  for  fixed  windows. 
Most  of  the  tenants  appear,  however,  to  keep  these  windows 
closed  night  and  day,  and  as  the  great  majority  of  houses  consist 
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!g.  A,5u.t    ot  blukMM-biick  Gea^mseaa  aneriy  devoid  of  throajerh  ventilation, 
«iBo«Bnun     *iie  pr)blt*ai  *>£  TendlacioQ  cannoc  be  considered  to  have  been 

UifiiSing^ — Several  coaru  have  been  provided  with  electric 
I:ghu>  ba:  fii&r  soo  isaay  are  sail  left  in  darkness.  The  total 
Lirkaett  of  :iie  ^pr«Mu:h  to  these  coorts  at  night  is  not  only  a 
iCHLve  incoavenience  co  the  tenants^  bnt  is  productive  of  nuisances 

an-i  coadaoive  D)  inunoniklitv. 

Ritin  ^pat^tf-H^  which  drained  direct  into  sewers  and  which 
ventilaced  on-ier  the  eav*»«  have  been  cut  off  in  a  number  of  cases, 
ba:  many  ar^  <rlll  left.  In  nnmerous  instances  the  rain-spouting 
•liA-'biii-wr*.  Qi>c  nver  ;&  crapped  gully,  but  on  to  ihe  pavement,  and 
che  niia  t'n>m.  cht:  roi>f  <«.iaks  injo  the  ground  between  the  cobbles 
•  r"  rile  pavemenc. 

P^r'nt/. — Sev.-nil  ooarts  have  been  repaire^i  with  blue  bricks  in 
>iibt?tttiicion  fi)r  defective  boulder  pavement. 

Of:str»*4:tu'*'  wiklh — In  certain  courts  obstructive  walls  have 
bt:^n  lowereil  or  altogether  pulled  down. 

Repairs  to  nx'^fs  have  been  effected  and  other  structural  defects 
have  been  remedie«i  in  manv  cases. 

m 

C'o.<iruj  o^' 'ffHtitn  htn*9^  a/w/rwrf*. — ^The  sub-committee  have 
reconiment.letl  that  certain  houses  (in  six  courts)  be  closed  "  nntil 
rendered  tit  tor  human  habitation.''  and  that  four  courts  be  closed. 

Cre-li:  is  due  to  the  T«>wn  Council  for  the  energy  they  have 
<howii  in  tbiis  reme^ivini:  sanitarv  defects  in  det<ul,  but  thevhave 
ii'.K  i^Tuppled  with,  and  hitherto  have  shown  no  disposition  to 
^nipple  vvith,  the  larger  pni^blem  involved  in  the  gross  overerowd- 
Liig  of  hoiisei^  on  art-.i. 

Kxphination  of  otercrouyJi'mj  nf  houses  on  a/^'a^.— This  may  be 
b^st  expl lineil  by  advening  to  the  fact  that  Whitehaven  ^^ as,  in 
the  eighteenth  century,  a  well  laid  out  town,  with  wide  streets 
and  well  built  houses,  having  each  a  strip  of  garden,  of  the  width 
of  the  house,  at  the  back.  When,  owing  to  the  development  of 
collieries,  «kc.,  the  town  increased  in  jjopulation,  and  it  was  found 
impossible  to  obtain  land  for  building  from  the  Lonl  of  the  Manor 
outside  the  limits  of  the  town,  owners  of  house  property  were 
intluced  to  run  up  blocks  of  ill  contrived  back-to-back  houses 
in  what  had  been  originally  g*arviens.  Population  still  increasing, 
any  interstices  that  remained  between  these  block«  and  the 
original  houses  were  filled  up  with  smaller  tenements,  wedged  in 
wherever  room  could  be  found. 

Opening  out  of  the  main  streets  are  a  succession  of  squalid 
alleys  and  courts  approached  by  passages  which  are  less  than  three 
feet  in  width.  These  passages  lead  to  networks  of  tenements  in 
back-to-back  houses,  the  occupants  of  which  are  in  gloom  the 
whole  year  round, 

ITnv  lly  a  single*  house  in  the  courts  has  any  through  ventila- 
tion.    ThoBe  that  are  not  back-to-lxick  are  built  against  dead  walls 
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of  larger  houses,  or  a^inst  the  cliff  face.    A  very  large  proportion    app.  a^'o  i 
of  these  tenements  face  a  blank  wall  less  than  three  feet  from  Be  inspectio 
their  front,  or  look  into  their  neighbours'  windows  from  a  similar  wwShavSi? 
distance.    Of  the  166  courts  and  alleys  enumerated  in  the  sub-  by  Dr.  r. 
committee's  report  I  personally  inspected  150,  and  in  more  than    *"*'• 
120  I  noted  obstructive  houses  or  blocks.     Some  of  the  worst  have 
been  closed  ;  others  have  been  unoccupied  for  years  ;  the  closing 
of  others  is  recommended  by  the  sub-committee. 

Medical  Officers  Beport.— The  Medical  Officer  of  Health  says 
in  his  report  for  1902, "  There  are  a  large  number  of  houses  which 
I  would  unhesitatingly  condemn  if  only  provision  could  be  made 
for  the  people  so  displaced,  but  under  existing  circumstances  any 
wholesale  closing  of  houses  would  result  only  in  overcrowding 
those  that  remained,  and  which  might  be  little  better  than  those 
closed." 

As  a  result  of  my  own  inspection  I  estimate  that  there  are  at 
least  from  120  to  200  houses,  mostly  in  back-to-back  blocks,  and 
in  every  case  without  through  ventilation  or  proper  lighting, 
which  ought  to  be  demolished,  not  only  as  insanitary  in  them- 
selves but  as  obstructive  dwellings. 

To  deal  comprehensively  with  the  housing  problem  in  this 
town  by  means  of  a  single  scheme  would  probably  be,  for  financial 
reasons,  impracticable.  In  order,  however,  that  more  light  and 
air  may  be  accorded  to  the  inhabitants  of  the  most  crowded 
passages  and  alleys,  it  is  necessary  that  certain  houses,  or  groups 
of  houses,  should  be  demolished;  and  if  this  process  were 
gradually  applied  and  houses  erected  outside  the  town  limits  to 
accommodate  the  tenants  thus  displaced,  a  very  material  improve- 
ment might  be  effected  in  the  present  state  of  affairs. 

In  order  to  carry  this  proposal  into  effect  it  would  be  necessary 
to  take  action  under  Part  II.  of  the  Housing  of  the  Working 
Classes  Act,  1890. 

Some  104  cottages  for  workmen  employed  in  the  colliery  were 
erected  a  few  years  back  at  Kells  by  the  Earl  of  Lonsdale.  These 
cottages,  4-room  and  5-room  dwellings,  are  admirably  planned  and 
in  an  excellent  situation ;  they  let  at  3«.  fld.  to  is.  a  week. 

If  from  50  to  100  similar  cottages,  or  even  rather  smaller,  were 
erected  in  the  neighbourhood  of  Eells,  where  land  for  the  purpose 
could  be  acquired,  and  a  corresponding  number  of  houses  in  the 
centre  of  Whitehaven  demolished,  some  progress  in  the  housing 
problem  would  have  been  effected. 

It  is  suggested  that  the  Colliery  Company,  if  approached,  might 
not  be  unwilling  to  take  measures,  in  concert  with  the  Town 
Council  of  Whitehaven,  for  the  erection  of  cottages  for  their 
employees,  many  of  whom  are  housed  at  present  in  the  squalid 
slums  of  Whitehaven. 

I  may  point  out  that  if  my  suggestions  were  adopted,  not  only 
would  those  benefit  who  were  housed  in  new  cottages,  but  also 
those  remaining  in  alleys  and  courts  to  which  the  demolition  of 
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i^Naa    existing  obBtmctiye  honseB  or  groups  of  hoimeB  would  let  in  light 
pection    and  air. 

jogh  of 

i|f6ii ;  Credit  is  due  to  the  members  of  the  sub-committee  and  to  the 
Town  Council  for  the  activity  in  remedying  some  of  the  worst 
defects  pointed  out  in  detail  in  Dr.  Bulstrode's  report,  but  it 
cannot  be  too  strongly  urged  that  the  work  thus  done  has  been  of 
the  nature  of  patch-work  expended  upon  a  fabric  which  is  in 
need  of  radical  reconstruction. 

The  squalor,  moral,  physical,  and  social,  which  at  present  exists 
in  the  slums  of  Whitehaven  has  not  been  effectively  diminished 
by  the  work  so  done,  for  the  condition  of  the  town  is  such  that 
no  measure  short  of  an  effective  scheme  of  demolition  and  the 
provision  of  additional  house  accommodation  in  suitable  sites 
beyond  the  area  at  present  inhabited  will  be  of  permanent  benefit 

I  cannot  but  express  the  view  that  if  the  Town  Council  delay 
longer  to  &ce  this  urgent  problem  they  will  be  displaying  an 
inadequate  sense  of  corporate  responsibility. 

In  conclusion  I  wish  to  express  my  thanks  to  Mr.  Brown,  the 
Town  Clerk  ;  Dr.  Fisher,  the  Medical  Officer  of  Health  ;  and  to 
the  officers  of  the  Corporation,  for  assistance  rendered  me  in  my 
investigations. 
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No.  9. 
Memorandum    prbparbd    by  the   Medical    Officer    and    ^^-^ 

CiRCITLARS    issued    by    the    LOCAL    GOVERNMENT    BOARD    Memorand 

in  1903  relating  to  Public  Health  and  Vaccination.  SSuSiSuu 

A.  Mbmoranduh  :— 

Memorandum  on  the  Circnmstances  under  which  the  Qtosing 
of  Public  Elementary  Schools  or  the  Exclusion  there- 
from of  particular  Children  may  be  required  in  order 
to  prevent  the  Spread  of  Disease. 

B.  CIRCULARS:— 

(1)  Vaccination  Acts,  1867  to  1868.    Recovery  of  Penalties 

To  Boards  of  Guardians  in  the  Metropolis.  (28th 
January,  1903.) 

(2)  Small-pox.      Casual    Paupers.      To    Extra -Metropolitan 

Boards  of  Guardians.    (9th  February,  1903.) 

(3)  Midwives   Act,   1902.    To  County   Councils  and  Town 

Councils  of  County  Bor.iughs  enclosing  memorandum 
on  the  Act.    (27th  April,  1903.) 

(4)  Disused   Army    Blankets  imported  from   South   Africa 

suspected  as  being  specifically  infected  by  discharges 
from  enteric  fever  patients.  To  certain  Town  and 
District  Councils.    (25th  May,  1903.) 


A. 

Memorandum,  prepared  in  the  Medical  Department,  on  the 
Circumstances  under  which  the  Closing  of  Public  Elementtiry 
Schools  or  the  exclusion  therefrom  of  particular  Children 
may  be  required  in  order  to  prevent  the  Spread  of  Disease. 


1.  It  is  attempted  in  these  notes  to  bring  tc^ether  the  information  in  the  objects  of 
possession  of  the  Local  Goyernment  Board,  derived  from  the  reports  of  the  memoroni 
Board's  own  Medical  Inspectors  and  of  local  Medical  Officers  of  Health,  respect* 
ing  sohool-olosnre  and  ezdnsion  from  school  as  precautions  against  infection, 
wKh  a  view  to  indicate  the  best  means  of  preventing  the  spread  of  disease  by 
■dhool  ohildien  among  their  fellows,  while  avoiding  any  unnecessary  inter- 
mptioii  of  the  work  of  ednoation. 


«  •  t 
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2.  In  the  Proyisional  Code  of  Regulations  issued  bj  the  Board  of  Eduoation 
in  1 903,  the  following  Article  (Art.  88)  prescribes,  as  one  of  the  general  condi- 
tions lequired  to  be  fulfilled  by  a  Public  Elementary  School  in  order  to  obtain 
an  annual  Parliamentary  grant,  t^t — 

*'  If  the  Sanitary  Authority  of  the  District  in  which  the  sohool  is  situated,  or 
any  two  members  thereof  acting  on  the  adyioe  of  the  Medioal  Officer  of  Health, 
require  either  the  closure  of  the  school  or  the  exclusion  of  certain  children  for 
a  specified  time,  with  a  view  to  preventing  the  spresnd  of  disease  or  any  danger 
to  health  likely  to  arise  from  the  condition  of  the  sohool,  such  requirement  must 
at  once  be  complied  with,  but  after  compliance  appeal  may  be  made  to  the 
Board  (of  Education)  if  the  requirement  is  considered  unreasonable.*' 

Article  83  (a)  prescribes  that  ^*  if  a  sohool  has  been  closed  during  the 
'*  year  under  medical  authority,  or  for  any  unavoidable  cause,  a  corres- 
"  ponding  reduction  is  made  from  the  number  of  meeting^  (400  a  year) 
"  requirwl." 

(The  *'  medical  authority,"  referred  to  in  this  Article  is  not  necessarily  that  of 
the  Medical  Officer  of  Health.) 

Article  101*  which  provided  that  where  the  Board  of  Education  were  satisfied 
that  by  reason  of  a  notice  of  the  Sanitary  Authority  under  Art.  88,  or  any  pro- 
vision of  an  Act  of  Parliament,  requiring  the  exclusion  of  certain  children,  or 
by  reason  of  the  exclusion  under  medical  advice  of  children  from  infected 
houses,  the  average  attendance  had  been  seriously  diminished,  and  that  con> 
sequently  a  loss  of  annual  gnrant  would,  but  for  this  Article,  be  incurred,  the 
Board  should  have  power  to  make  a  special  grant  not  exceeding  the  amount  of 
such  loss  in  addition  to  the  ordinary  grant,  has  ceased  to  operate  since 
March  3lst,  1903. 

8.  The  diseases  for  the  prevention  of  which  school  closure,  or  the  exclnsion 
of  particular  children,  will  lie  required  are  principally  those  which  spread 
by  infection  directly  from  person  to  person,  such  as  diphtheria,  scarlet  fever, 
measles,  whooping-cough,  epidemic  influenza,  small-pox,  and  rotheln.  More 
rarely,  the  same  questions  arise  in  connexion  with  enteric  fever  and  diarrhoeal 
diseases,  which  spread  not  so  much  by  direct  infection  from  person  to  person 
as  indirectly  through  the  agency  of  local  conditions,  such  as  infected  school 
privies. 

4.  It  will  be  seen  that  Article  88  quoted  above  confern  upon  sanitary 
authorities  an  alternative  power  with  respect  to  public  elementary  schools. 

(A.)  To  cause    particular   scholars  to  be  for  a  specified  time  excluded 
from  attendance,  or 

(B  )  To  require  the  school  to  be  closed  for  a  specified  time. 

5. — A.  Firift,  oi  to  exclusion  from  nchool  of  particular  sctwlars. — ^Here  it  will  be 
convenient  to  consider  the  circumstances  under  which  the  requirements  of  the 
public  health  will  be  satisfied  by  the  less  severe  measure  of  the  exclusion  from 
school  of  particular  children. 

(if.)  It  may  be  laid  down  as  a  universal  principle  that  all  children  suffering 
from  any  dangerous  infectious  disorder  (/.^.,  of  a  nature  dangerous  to  some  of 
the  i^rsons  attacked  by  it,  however  mild  in  other  cases)  should  be  excluded 
from  school  until  there  is  reason  to  believe  that  they  have  ceased  to  be  in  an 
infectious  condition  (see  section  126  of  the  Public  Health  Act,  1875). 

(Jb.)  Furthermore,  as  it  is  rarely  possible  to  provide  effectual  separation  of 
the  sick  from  the  healthy  within  the  homes  of  children  of  the  class  attending 
public  elementary  schools,  it  must  commonly  be  necessary  that  all  children  of  an 
infected  household  should  be  excluded  from  school ;  firt^t,  because  otherwise  such 
children  might  attend  school  while  suffering  from  the  disease  in  a  latent  form, 
or  at  an  unrecognized  stage,  and,  secondly,  because  it  is  known  that  infection 
may  attach  itself  to,  and  be  conveyed  by.  the  clothes  of  a  person  living  in  an 
infected  atmosphere,  even  though  the  person  himself  remain  unaffected.  The 
same  considerations  will  sometimes  make  it  desirable  to  prohibit  the  attendance 
at  school  of  all  children  from  a  particular  street  or  hamlet. 

In  the  case  of  infectious  diseases  involving  little  or  no  danger  to  life, 
ich  as  mumps  or  skin  diseases,  pchool  interests  may  be  more  particularly 
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considered.  In  each  case,  however,  it  will  usually  be  well  for  the  Medical 
Officer  of  Health  to  advise  the  managers  to  prohibit  the  attendance  of  every 
child  while  in  an  infections  state. 

6. — JS.  Secondly,  at  to  the  rioting  of  tehoolt. — This,  by  more  seriously  interfering 
with  the  edncatioual  work  of  a  district,  is  a  much  more  grave  step  for  a  sanitary 
anihority  to  take  than  to  direct  the  exolusion  of  particular  scholars.  It  is  a 
niea«nre  that  seldom  ought  to  be  enforced,  except  under  circumstances  involving 
imminent  risk  of  an  epidemic,  nor  even  then  as  a  matter  of  routine  nor  unless 
there  be  a  clear  prospect  of  preventing  the  propagation  of  disease  such  as  could 
not  be  looked  for  from  less  comprehensive  action. 

The  mere  fact  that  in  an  epidemic  many  of  the  sufferers  are  school 
children  does  not  necessarily  show  that  the  disease  was  caught  at  school ; 
bot  the  school  may  with  probability  be  regarded  as  spreading  infection  if  in 
a  large  majority  of  households  attacked  the  first  case  be  a  child  attending 
school ;  and  with  still  greater  probability  if  a  number  of  children  living  at 
a  distance  from  one  another,  and  with  no  circumstances  in  common,  except 
that  they  attend  the  same  school,  should  be  simultaneously  attacked,  and  if 
it  can  be  ascertained  that  a  child  or  teacher  in  an  infectious  state  has 
actually  been  attending  the  school. 

7.  By  Article  18  («)  of  the  Board's  Order  of  23rd  March,  lH91.  the  Medical  S^?^'.  ^^ 
Officer  of  Health  on  the  occasion  of  an  outbreak  of  dangerous  infectious  disease  of  H«»lth  ^^ 
is  to  advise  the  persons  competent  to  set  as  to  the  measures  to  be  taken  to  prevent 
the  extension  of  the  disease.  If,  therefore,  he  finds  that  the  children  of  infected 
households  are  attending  school,  he  should  send  notice  of  the  fact  to  the  school- 
master, and  give  such  aidvice  as  appearj  to  him  to  be  necessary  with  regard  to 
the  exclusion  of  the  children  from  school,  and  as  to  the  time  for  which  such 

exclusion  should  continue. 

Where  the  number  of  children  to  be  excluded  is  small,  and  the  schoolmaster 
acts  on  the  advice  of  the  Medical  Officer  of  Health,  it  may  not  be  necessary  to 
take  formal  action  under  Article  88  of  the  code :  but  where  the  number  of 
children  wliom  it  is  desirable  to  exclude  from  school  is  such  as  is  likely 
seriously  to  diminish  the  average  attendance,  or  where  the  advice  of  the 
Medical  Officer  of  Health  is  not  followed,  and  there  is  danger  of  the  disease 
spreading  by  means  of  the  school,  notice  for  the  exclusion  of  the  children  in 
question  should  be  made  in  accordance  with  the  requirements  of  Article  88. 

The  attention  of  school  attendance  officers  and  of  schoolmasters  should  ^^  ^i^'^^^ 
also  be  drawn  to  the  foUomng  considerations.  Frequently  they  themselves  SSSloIS^  can 
will  obtain  the  earliest  information  of  the  occurrence  of  infectious  disease  give, 
among  scholars,  and  it  is  most  desirable  that  such  officer  or  master  should 
without  delay  communicate  the  facts  to  the  Medical  Officer  of  Health. 
Absence  of  any  child  from  school  on  the  plea  that  it  is  suffering  under 
one  of  the  before-mentioned  diseases,  and  absence  of  several  children  of 
one  family  from  school  at  the  same  time,  no  matter  what  name  be  given 
to  the  complaint  that  keeps  them  at  home,  should  be  reported  to  the 
health  officer.  In  practice  it  has  been  found  that  this  notification  of 
absoitees  has  materially  sided  the  local  health  officer  in  taking  measures 
for  the  suppression  of  infectious  disease,  to  the  advantage  aUke  of  the 
district  and  of  the  school.  Furthermore,  schoolmasters  may  properly  be 
asked  to  take  note,  especially  when  an  epidemic  threatens  or  is  present, 
of  symptoms  occurring  in  any  of  their  scholars  that  may  indicate  the 
commencement  of  disease,  febrile  in  nature.  Besides  heat  of  skin,  such 
symptoms  ore  shivering,  headache,  and  languor,  especially  if  commencing 
soddenly,  vomiting,  rashes  on  the  skin,  and  sore  throat.  When  f  carlet  fever 
or  diphtheria  is  about,  every  trace  of  sore  throat  should  be  looked  upon  as 
suspicions.  In  any  case  where  such  symptoms  are  observed,  the  safest 
course  will  be  to  exclude  the  child  from  school  until  assurance  can  be  had 
that  it  may  attend  school  without  harm  to  itself  or  danger  to  other  scholars. 

8.  As  regards  duration  of  exclusion  from  school  of  particular  ohildren,  the  Exclusion  of 
time  to  be  specified  will  vary  in  different  diseases  and  different  cases,  and  in  this  ^^i^"^*^ 
matter  the  sanitary  authority  will  doubtless  be  gnii<lcd  by  the  advice  of  their  ^unitio^'of. 
Medical  Officer  of  Health. 

Medical  officers  of  health,  having  to  specify  a  time  during  which  any   Considerations 
■cbolars  ore  to  be  excluded  from  attendance  at  any  school,  should  have  ^hich  should 
regard  as  far  as  practicable  to  the  circumstances  of  the  particular  scholars   perioS  ^* 
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Bnffering  frooi  infeotions  disease  or  living  in  infected  households.  Not  only 
the  nature  of  the  infection  and  the  length  of  illness,  but  the  environments 
of  the  individual  as  affecting  the  retention  of  infection  will  deserve 
consideration.  The  period  of  exclusion,  for  example,  will  need  to  be 
different  according  to  the  conditions  of  a  patient's  lodgment,  according  to 
tJ^  sufficiency  of  the  separation  that  can  be  effected  between  a  patient  and 
excluded  scholars,  and  according  to  the  opportunities  of  effectual  disinfection 
that  can  be  afforded  to  the  household.  Thus  a  hard  and  fast  rule,  such  as 
has  been  laid  down  in  some  districts  where  scarlatina  has  been  present,  that 
no  child  shall  go  to  school  from  an  infected  house  for  three  months  after 
the  disease  has  begun  in  that  house,  is  not  to  be  commended.  It  is  indeed 
possible  that  under  ti^e  circumstances  of  a  particular  household,  a  child 
convalescent  from  scarlatina  or  living  in  the  same  house  with  convalescents 
should  not  in  the  interests  of  other  children  be  permitted  to  return  to  school 
until  after  so  long  a  period  as  this  ;  but  the  same  ought  not  to  be  assumed 
of  all  households  in  the  district  that  may  be  invaded  by  scarlatina.  The 
better  plan  would  be  for  the  sanitary  authority  to  secure,  during  a  shorter 
period,  the  exclusion  of  individual  sick  persons  and  their  housemates  from 
school ;  and  when  that  period  is  about  to  expir j  to  cause  fresh  inquiry  to  be 
made  as  to  the  expediency  of  further  exclusion,  and,  if  found  requisite  in 
particular  cases,  to  cause  fresh  notice  to  be  given  to  the  school  managers. 


clmSonjJr^*"  9.  In  deciding  whether  an  outbreak  of  infectious  disease  among  children  of 

school  closure     school  age  may  be  best  combated  by  closing  the  school,  or  whether  it  will  suffice  to 
to  be  preferred,  exclude  the  children  of  infected  households,  the  two  most  important  points 

to  bu  considered  are  : — 

(a.)  The  completeness  and  promptness  of  the  information  received  by  the 
officers  of  the  sanitary  authority  respecting  the  occurrence  of  infectious 
cases. 

(6.)  The  opportunities  whioh  exist  for  intercourse  between  the  children  of 
different  households  elsewhere  than  at  school. 


When  exclo- 
sion  system  to 
be  preferred. 


When  total 
closure  of 
school 
preferable. 


Closure  of 
schools:— 


in  rural 
districts, 


in  populous 
localities, 


10.  (a.)  The  more  prompt  and  full  the  knowledge  of  cases  of  infectious 
disease  that  the  sanitary  authority  are  able  to  obtain,  the  better  will  be  the 
prospect  of  chocking  such  dif^ease  by  keeping  away  from  school  the  children  of 
infected  households,  and  the  less  will  be  the  necessity  for  closing  schools.*  If 
the  cases  be  few  in  number,  and  their  origfin  known,  the  exclusion  from  school 
of  the  children  of  infected  households  will  probably  suffice,  but  this  measure 
will  fail  where  there  are  many  undiscovered  or  unrecognized  cases,  or  where  the 
known  centres  of  infection  are  very  numerous. 

Commonly,  the  failure  of  carefully  considered  measures  of  exclusion  to  stay 
the  spread  of  an  epidemic  which  shows  a  special  incidence  upon  school  children, 
may  be  regarded  as  pointing  to  the  continued  attendance  at  school  of  children 
with  the  prevalent  disease  in  a  mild  or  unrecognized  form,  and  a  strong  cas? 
will  appear  for  the  closing  of  schools. 

If  by  reason  of  the  absence  or  exclusion  of  a  considerable  number  of  children, 
the  attendance  at  a  school  be  greatly  reduced,  it  may  be  found  better  to  close  it 
altogether.  This  is  especially  apt  to  occur  in  the  case  of  epidemics  of  measles, 
a  disease  which  is  very  infectious  in  the  early  stages,  before  the  characteristic 
rash  has  appeared,  and  while  the  symptoms  resemble  those  of  a  common  cold. 

11.  (^.)  The  second  material  consideration,  in  deciding  as  to  the  desirability 
of  closing  schools  during  the  prevalence  of  infectious  disease,  is  the  amount  of 
opportunity  for  intercommunication  between  the  members  of  different  house- 
holds elsewhere  than  at  school.  In  sparsely  populated  rural  districts,  where 
the  children  of  different  households,  or  of  separate  hamlets  rarely  meet  except  at, 
or  on  their  way  to,  the  village  school,  the  closing  of  the  school  is  likely  to 
be  effectual  in  checking  the  spread  of  disease.  It  is  less  likely  to  be  useful 
in  a  town  or  compact  village  (particularly  where  houses  are  sub-let  and  yards 
are  in  common),  where  the  children  of  different  houfeholds,  when  not  at  school, 
spend  their  time  in  playing  together,  and  often  run  in  and  out  of  each  other's 
houses.  But  it  must  be  remembered  that  children  when  at  play  out  of  doors 
are  brought  into  much  less  close  association  with  each  other  than  when  in 
school. 


*  Information  obtainable  under  the  Infeclious  Disease  (Notification)  Act,  1889,  will  bo 
specially  useful  in  this  direction. 


In  mral  disfcriota,  where  epidemio  diseases  are  less  frequently  prevalent,  school  App.  A,  No.  9. 

dosing  may  be  required  as  an   ezoeptional  measure  to  meet  an  exceptional  Memonrnd* 

slate  of  things.    As  regards  more  populous  places,  it  must  not  be  forgotten,  andOircoIan 

tliat  if  schools  were  to  be  closed  wheneyer  an  infectious  disease  was  preyalent,  issued  in  1908. 
Iliare  are  many  places  where  schools  would  hardly  ever  be  open. 

It  will  sometimes  be  necessary  to  close  a  school  for  a  day  or  two  to   for  purposes  of 
allow  of  the  rectification  of  sanitary  defects  of  a  nature  to  extend  disease,  or   ^^^inf^tion, 
in  order  that  the  school  may  be  disinfected  or  purified.    It  has  happened        * 
that  infectious  sickness  in  the  master^s  family  has  forbidden  the  attendance 
of  scholars.    These  more  temporary  and  occasional  closures  of  schools  are 
oontemplated  in  the  Education  Code,  and  are  to  be  r^arded  as  having  a  real 
importimce  of  their  own. 

13.  In  places  where  there  are  several  public  elementary  school?,  if  an  outbreak  of  where  many 
infsotions  disease  be  confined  to  the  scholars  of  one  particuhir  school,  it  may  Bchools  exist. 
be  sniBcient  to  close  that  school  only.  But  where  different  schools  have  all 
appeared  to  aid  in  the  spread  of  disease  (though  perhaps  to  an  unequal  extent) 
the  sanitary  authority  may  consider  it  advisable  that  all  should  be  closed  lest 
children  in  an  infectious  state  who  previously  attended  the  schools  that  are 
closed,  should  be  f  ent  to  others  that  might  remain  open. 

It  must  be  remembered  that  sanitary  authorities  have  no  power  in  Sunday  and 
respect  of  Sunday  Schools,  or  other  private  schools :  except  in  so  far  as  S^T^if 
thew  may  contravene  section  91  (5),  section  126,  or  other  provision  of  the 
Pnblio  Health  Act,  1875;  but  it  will  often  be  expedient  to  invite  the 
co-operation  of  managers  of  such  schools  in  efforts  for  securing  the  public 
health.  Experience  shows  that  they  are  usually  ready  to  defer  to  the 
'  repreeentationB  of  the  anthority  responsible  for  the  public  health  of  the 
district. 

13.  The  Medical  Officer  of  Health  has  not  power  to  order  the  closing  of    Duty  of 

a  school ;  his  function  in  this  respect  is  advisory  only.    Reports  of  Medical    ^^^^iJp^^ 
Officers  of  Health  to  sanitary  authorities,  ad visine  the  closure  of  a  school  or   re^^^j^.^ 
schools  in  any  district,  are  to  be  treated  as  ^  special    reports  within  the  meaning 
of  the  Oeneral  Order  of  the  Local  Government  Board  of  March  23rd,  1891,  and 
copies  of  them  are  required  by  Article  18  (15)  and  (16)  of  that  Order  to  be  sent 
to  the  Board,  and  to  the  County  Ck)uncil.    These  reports  should  state  the  grounds   Grounds  for 
npon  which  the  Medical  Officer  of  Health  advocates  the  closure  of  the  school   2£fi2S  ^  ^ 
or  schools  in  preference  to  the  exclusion  of  particular  scholars. 

14.  All  notices  of  the  sanitary  authority  for  the  closing  of  Public  Elementary    Notices  requir- 
Schools  should  be  addressed  in  writing  to  the  managers,  and  should   state  the    i°K  closure  of 
grounds  on  which  the  closing  is  deemed  necessary.  scboois. 

All  such  notices  shall  specify  a  definite  time  during  which  the  school    Notices  to 
is  to  remain  dosed ;  this  should  be  as  short  a  period  as  can  be  regarded  as   bp^<^  deflniie 
Bofficing  on  sanitary  grounds,  since  a  second  notice  may  be  given  More  the   P<^o^ 
expiration  of  the  first,  if  it  should  be  found  necessary  to  postpone  the 
re-openhig  of  a  schooL    The  managers  of  schools,  after  complying  with  the 
requirements  of  the  sanitary  authority,  have  the  right  of  anpiftl  to  the 
Board  of  Education,  if  they  consider  any  notice  to  be  nnreasonable. 

W.  a  POWEB. 
Hay,  1903. 
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(Xo.  1.) 
Circular, 

Guardians,     AMntjtolis, 

The  Vaccination  Acts,  1867  to  1898. 


Bbcovkbt  of  Penalties*. 


Sir, 


Local  Government  Board. 
Whitehall,  S.W. 

2}<th  January,  ItHtS. 


I  AM  directed  by  the  Local  Government  Board  to  advert  to  their  circalar 
letter  of  the  26th  of  March  lai^t -respecting  the  recovery  of  penalties  impo^  at 
the  Metropolitan  Police  Courts  apon  defaulters  omler  the  Vaccination  Act5,  is4»7 
to  1898,  and  to  state  that  the  Board  consider  it  advisable  that  the  reports 
forwarded  by  Vaccination  Officers  in  the  Metropolis  to  the  Chief  Clerk»  to  the 
Magistrates  should  be  prepared  on  a  uniform  plan.  They  have,  therefore,  with 
the  concurrence  of  the  Secretary  of  State  for  the  Home  Department,  prepared 
the  accompauying  form  as  a  convenient  one  for  the  purpose. 

The  Board  request  that  the  Guardians  will  instruct  their  Vaccination  Officers 
to  use  this  form  in  any  future  reports  which  they  may  have  to  make  in 
pursuance  of  the  circular  letter  referred  to  above. 

The  Hoard '  may  at  the  same  time  state  that  they  understand  that  in  some 
iustiuoes  the  Vaccination  Officer  has  felt  doubt  whether  he  was  not  precluded  by 
the  circular  lettar  from  himself  applying  for  a  Warrant,  or  from  paying  the  fee 
for  such  Warrant.  I  am  therefore  directed  to  state  that,  in  the  opinion  of  the 
Board,  it  is  still  competent  for  the  Vaccination  Officer  to  apply  for  a  Warrant 
and  to  pay  the  prescribed  fee,  and  the  Secretary  of  State  concurs  in  this  view. 

I  am,  Sir, 

Tour  obedient  Servant. 


S.  B.  Provis, 

Secretarv. 


The  Clerk  to  the  Guardians. 


(Enclosure  in  No.  I.) 

Fines  under  the  Vaccination  Acts. 

Monthly  Report  in  Cases  in  which  tho  Defendant  has  not  paid  the  Fine 
and  no  warrant  of  Distress  has  been  applied  for. 


Court. 


I  I   Re.af>ons,if  any  why  it  would 

iDtito  when  fine  and       be  inexpedient  to  enforce 
I      C08t8  (if  any)         payment ;  Huch  as  receipt  of 
1     were  impoBed.        ccrtiflcate  that  the  child  has 
i  been  vaccinated,  or  of  illness  A*' 


Name  and  Address 
of  Defendant. 


Vaccination  Officer. 
Date. 


N.B.— This  report  should  reach  the  Chief  Clerk  of  the  Police  Court  not  lat<*r 
than  one  calendar  month  from  the  date  when  the  fine  was  imposed. 
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(No.  2.) 


Circular, 

EoBtra-  MetropoHtan 

Ouardiam. 


App.A,No. 

Memoranda 
and  droiilar* 

iasned  in  1M3, 


Small-pox. — Casual  Paupeus. 


Sib, 


Local  Oovemment  Board, 

WTiitehall,  S.W. 

9th  February,  1903. 


I  AM  directed  by  the  Local  CTovemment  Board  to  etate  that  representations 
have  been  made  to  them  on  the  Bnbject  of  the  spread  of  small-pox  by  tramps. 
It  is  urged  on  the  Board  that  the  present  diffusion  of  the  disease  is  largely  duo 
to  infection  conveyed  from  place  to  place  by  persons  of  the  vagrant  class. 

The  danger  to  the  public  health  arising  from  this  cause  appears  to'  the  Board 
to  be  a  matter  of  serious  importance,  and  they  think  it  very  desirable  that  there 
i*honld  be  uniformity  on  the  part  of  the  Boards  of  Guardians  in  dealing  with  it. 
In  this  connection  the  Board  may  refer  to  their  circular  letter  of  the  22nd 
Janoary  1902,  a  copy  of  which  is  enoluc>ed,  and  they  would  impress  upon  the 
OuArdians  the  urgent  necessity  of  securing,  as  far  as  possible,  the  vaccination 
and  re-vaccination  of  all  vagrants  relieved. 

The  Board  understand  that  in  some  cases  Guardians  have  been  in  doubt  as  to 
whether  they  oould  pay  for  the  vaccination  of  vagrants  who  failed  to  present 
themselves  for' subsequent  inspection,  and  the  Board  direct  me  to  state  that  it 
seems  to  them  that  in  such  cases  payment  can  be  made  under  Section  28  of  the 
Vaccination  Act,  1867  (30  &  31  Vict.,  c.  84),  although  it  may  not  be  practicable 
that  the  result  of  the  operation  should  be  ascertained.  When  &e  Public 
Vaccinator  vaccinates  or  re-vaccinates  any  casual  pauper,  he  should  enter  in  his 
vaccination  register  the  name  of  such  pauper,  and  where  he  has  not  ascertained 
the  result  he  should  make  a  note  in  column  16  explaining  the  circumstances  of 
the  case. 

The  Board  would  also  i>oint  out  that,  after  the  operation,  the  vafl^rant  should 
be  deemed  under  medical  care  and  dieted  accordingly,  and  he  might  properly  be 
relieved  from  work.  If  necessary,  he  should  be  dealt  with  under  Article  13  of 
the  General  Order  of  18th  December,  1882.  as  to  casual  paupers. 

When  a  vagrant  comes  into  a  Casual  Ward  whilst  under  the  effects  of 
vaccination,  although  the  operation  has  not  been  performed  in  the  ward,  he 
should  be  treated  in  the  same  way.'^' 

It  appears  to  the  Board  that  there  would  be  considerable  advantage  if  there 
were  a  systematic  daily  medical  inspection  of  the  inmates  of  Casual  Wards. 

The  Board  request  that  this  matter  may  receive  the  immediate  consideration  of 
the  Guardians,  and  that  they  will  be  good  enough  to  place  a  copy  of  this  circular 
in  the  hands  of  the  Medical  Officer  and  the  Master  of  the  Workhouse,  and  also  of 
the  Superintendent  of  the  Casual  Wards.    Copies  are  enclosed  for  this  purpose. 

I  am,  Sir, 

Your  obedient  Servant, 

S.  B.  Pbovis, 

Secretary. 
The  Cleric  to  the  Guardians. 


IGO 

APP.  A,  Ng  9  (Na3.) 

lemoronda 

iSrf'lTllSa!     CouHlfOmneiU 

and 

Tbwn  QfuneiU  of 

County  Boraughi, 

The  Midwiveb  Act,  liK)2. 
(2  Bdw.  7,  a  17.) 

Local  GoTemnumt  Board, 

Whitehall,  S.W. 

27th  April,  1903. 
Sir, 

I  AM  dixeoted  by  the  Local  Goyemment  Board  to  forward  to  yon,  for  thi. 
information  of  the  Ck)nnoil,  the  accompanying  Memorandam  on  the  subject  of 
the  Hidwiyee  Act,  1902,  which  has  recently  come  into  force. 

Ttie  Memorandam  will  be  pUced  on  sale,  and  copies  may  be  obtained  from 
Messrs.  Eyre  &  Spottiswoode,  East  Harding  Street,  Fleet  Street,  London,  £.(/., 
either  directly  or  through  any  bookseller. 

lam,  Sir, 

roar  obedient  Servant, 

S.  B.  Pbovis, 

Secretary. 
To  the  Olerk  of  the  County  Ck)uncil 
or 
The  Town  Clerk. 


(Enclosure  in  No.  3.) 

The  MTDWIVE3  Act,  1902. 
(2  Edw.  7,  c.  17.) 


Memobandum. 


Object  of  Act, 

1.  The  object  of  this  Act,  which,  except  as  otherwise  provided,  came  into 
operation  on  the  Ist  of  April,  1903,  is  to  secure  the  better  training  and  super- 
vision of  mid  wives  by  the  establishment  of  a  system  of  certification  and  enrol- 
ment of  women  who  are  properly  qualified  to  act  in  that  capacity. 

Midwive*  Roll, 

2.  The  Act  accordingly  makes  provision  for  the  institution  of  a  roll  which 
will  contain  the  names  of  mid  wives  certified  under  tJie  Act,  and  for  the 
formation  and  constitution  of  a  body  to  be  called  the  Central  Midwives  Board, 
who,  as  the  Central  Authority  for  carrying  the  Act  Into  effect,  will  possess 
jurisdiction  in  re.:?ard  to  the  issue  of  certificates  and  the  admission  to  the  roll  of 
midwives,  and  will  exercise  a  general  control  over  the  practice  of  such  persons, 
(Sections  3  and  6.) 
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8.  The  Central  Midwiyee  Board  has  been  oonstitatsed,  and  oonsistB  of  the     app.  A.  No.  9, 
following  members  : —  Memoranda 

,_.__,     ,  .     _        -,  ^  and  Oironlan 

W.  J.  Sinclair,  Esq.,  M.D.  isroed  in  190B. 

Ifiss  J.  Wilson. 

F.  H.  Ghampneys,  Esq.,  M.D. 

J.  W.  Gonsins.  Esq.,  F.R.O.S. 

B.  P.  Yonngr,  Euq.,  M.R.C.S.,  L.S.A. 

0.  J.  Cullingworth,  Esq.,  M.D.,  F Jl.O.P. 

J.  H.  Johnstone,  Esq.,  M.P. 

Miss  R.  Pa^et 

Miss  D.  Oldham. 

Secretary,  G.  W.  Duncan,  Esq. 
The  temporary  ofBce  of  the  Board  is  at  the  Priry  Council  Office,  Whitehall, 

aw. 

4.  The  Central  Mid  wives  Board  are  to  frame  rules,  subject  to  the  approval  of 
the  Privy  Council,  for  the  purposes  above  referred  to,  and  they  are  also  required 
(amongst  oUier  things)  to  publish  annually  a  roll  of  midwives  who  have  been 
duly  certified  under  the  Act.    (Section  3.) 

Definition  of  Midwife, 

6.  The  term  *'  midwife  "  as  used  in  the  Act  is  defined  by  seodon  18  as  meaning 
a  woman  who  is  certified  under  the  Act,  unless  the  context  otherwise  requires. 

Local  Supervising  Authoritiet, 

6.  The  local  supervision  of  midwives  is  entrusted  to  the  Council  of  every 
County  or  County  Borough  throughout  England  and  Wales,  who  by  section  8 
are  made  the  local  supervising  authority  over  midwives  within  their  respective 


7.  The  same  section  imposes  upon  each  local  supervising  authority  as  thus 
constituted  various  specified  duties  in  relation  to  midwives.  Their  first  duty 
(section  8  (7)  )  will  be  to  give  due  notice  of  the  effect  of  the  Act,  so  far  as 
pmoticable,  to  persons  at  present  using  the  title  of  midwife.  It  is  understood 
that  the  Ccmtral  Midwives  Board  contemplate  the  preparation  of  a  form  of  notice 
for  the  use  of  local  authorities,  which  will  be  communicated  to  them,  together 
with  the  roles  under  section  3.  The  Council  should  forthwith  ascertain,  so  far 
as  poesible,  the  names  and  addresses  of  all  women  in  the  county  who  are 
accustomed  to  hold  themselves  out  as  midwives. 

8.  The  other  duties  enjoined  upon  the  local  supervising  authority  by  section  8, 
are  as  follows  : — 

(1)  To  ezerdse  general  supervision  over  all  midwives  practising  within 

their  area  in  accordance  with  the  rules  to  be  laid  down  under  the  Act. 

(2)  To  investigate  charges  of  malpractice,  negligence,  or  misconduct,  on  the 

part  of  any  midwife  practising  within  their  area,  and  should  a 
prima  facie  case  be  established,  to  report  the  same  to  the  Central 
Midwives  Board. 

(3)  To  suspend  any  midwife  from  practice,  in  accordance  wicb  the  rules 

under  the  Act,  if  such  suppension  appears  necessary  in  order  to 
prevent  the  spread  of  infection. 

(4)  To  report  at  onoe  to  the  Central  Midwives  Board  the  name  of  any 

midwife  practising  in  their  area  convicted  of  an  offence. 

(5)  During  the  month  of  January  of  each  year  to  supply  the  secretary  of 

the  Central  Midwives  Board  with  the  names  and  addresses  of  all 
midwives  who,  during  the  preceding  year,  have  notified  their  inten- 
tion to  practise  within  their  area,  and  to  keep  a  current  copy  of  the 
roll  of  midwives,  accessible  at  all  reasonable  times  for  publio 
iospeotiaii, 


ust 


A.Xa.t. 


aAOirimluv 
■viatfia. 


COIb 


oranj 


Ontad  lOdwivw  Boud  the  dbath  of  any 
1  tte  Bftme  or  addzMB  of  an j  midwife  in  tfadr 
alteration  maj  be  made  in  the  rolL 


Jkitf^itm 


If  Lfeai  SbjMit'iJiay  Amik^rititi, 


9*.  Tbe  loeal  raperrisaif  aothori^  maj  ddcfrate,  with  or  without  any  restrie- 
tiookf  or  ocmdiiaoBf  at  tier  maj  think  fit.  anr  powers  or  dntiea,  conferred  or 
imposed  TipoD  them  br  or  in  pnnnaiKse  of  the  Act.  to  a  committee  appointed  Ytj 
than,  and  ocwsifCanf  eiiher  whoUr  or  puHj  of  memben  of  the  oounol.  The 
proTiaaDf  of  fmb-9e>aaon»  C^)  ^*^  (^)  ^  9cetiaa  82  of  the  Local  Govcmment  Act 
]  ^^.  are  affilSfd  to  rrery  oommitaee  appointed  under  chi:?  section  and  to  efery 
appcnmanf  the  saoML  and  women  are  made  eligriblc  to  <«erTe  on  any  racfa 
(Section  K) 


1 '  *.  In  addrdon  i<o  the  gtneal  right  thns  conferred  npon  the  local  snpenrifflnjr 
aiiihc«ritk!f .  of  de^efadnp  their  powers  and  dnties  onder  the  Art  to  committees. 
the  oooncii^  of  ooantMS  axY  esipoweivd  hy  section  S»  of  the  Act  to  delegate,  with 
OS  witbovi  anr  rastriodons  or  conditionft  as  they  maj  think  fit,  any  powers  or 
Liiti«&.  cimfemd  or  imposed  npon  them  by  or  in  pnrsnance  of  the  Act.  to  anj 
di«cr30t  cc«BcQ  m  ithin  the  area  of  the  coonty.  It  is  provided  that  the  powen 
and  dnticf  so  delected  may  be  exercised  by  a  committee  appointed  by  sacli  diiitrlct 
^^-•cDC3L  ani  coo^isun^  either  wholly  or  partly  of  members  of  the  district  conndl 
and  ihat  wosnen  shall  be  eli^blc  to  serr^  on  any  each  committee.  Any  expenses 
inenrred  by  a  diiuict  cooncU  in  theexecntion  oi  any  powers  or  duties  so  delegated 
are-,  to  an  amount  not  exceeding  sodi  sum  as  may  be  prescribed  by  the  countj 
council,  to  be  repaid  to  the  district  council  as  a  debt  by  the  county  council,  and 
any  excess  abore  the  sum  prescribed  is  to  be  borne  by  the  district  council  as  part 
of  their  ordinary  expenses.  Thene  prorisiaos  are  made  applicable  to  the  adminif- 
trative  county  of  London  in  like  manner  as  if  each  metropolitan  borough  were  a 
oounty  diftrict,  and  the  boroogh  council  were  the  district  council  cf  that 
district. 


11.  I'nder  section  10  it  will  be  necessary  for  cverr  woman  who  is  certifietl  as  a 
midwife  under  the  Act.  before  holding  herself  out  as  a  practising  midwife,  or 
commencing  to  practise  as  a  midwife  in  any  area,  to  give  notice  in  writing  of  her 
intention  to  do  so  either  to  the  local  supervising  authority,  or  to  the  body  to  whom 
for  the  time  being  the  pow,  r^  and  duties  of  the  locil  supervising  authority  have 
))een  delegated  under  the  Act^  and  she  must  give  a  like  notice  in  the  month  of 
January  in  every  year  aft^Tward-s  dnring  which  she  continues  to  practise  in  the 
area. 

12.  Tbiu  notice  must  be  given  to  the  local  ^uperv-ising  authority  of  the  area 
within  which  the  woman  in  question  usually  resides  or  carries  on  her  practice. 
A  like  notice  must  also  be  given  to  everv  other  local  supervising  authority  or 
dele<^ted  body  within  whose  area  the  woman  at  any  time  pmctisee  or  act>:  as  a 
midwife,  within  forty -eight  hours  at  the  latest  ifter  she  commences  so  to 
practise  or  act. 

i:^  Every  notice  must  contain  such  particulars  as  may  be  required  by  the  rules 
under  the  Act  to  secure  the  identification  of  the  person  giving  it.  It  will  be 
part  of  the  duty  of  the  Central  Midwives  Board  to  define  by  the  rules  which  that 
body  have  to  frame  as  above  mentioned  the  particulars  thus  requiretl. 

14.  In  order  to  insure  proper  notifications  of  practice  by  certified  midwivest. 
section  10  further  provides  that  if  any  woman  omits  to  give  the  notices  in 
queeition  or  any  of  them,  or  knowingly  or  wilfully  makes  or  causes  or  procures 
any  other  person  to  make  any  false  statement  in  any  such  notice,  she  shall,  on 
summary  conviction,  be  liable  to  a  fine  not  exceeding  five  pounds. 


ProieeutUm  of  offences, 

15.  In  addition  to  the  other  powers  and  duties  conferred  by  the  Act  upon  the 
local  supervising  authority,  they  are  by  section  IH  authoriseil  to  prosecute  any 
O^ences  under  the  Act  punishable  on  summary  conviction.     The  ofFences  crefited 


163 

hj  Motion  10  hM,Te  just  been  referred  to.    Attention  may  also  be  called  to  the   ^App<  a.  No 
other  olf<>noe8  nnder  the  Act  which  may  bo  prosecuted  by  the  local  enpervising   uexnopanda 
anthority.    Theee  are  npecified  in  snbsections  (I)  and  (2)  of  section  1  of  the  Act.   and  OircnUu 
The  first  of  these  enaclanents  provides  that  from  and  after  the  l8t  April,  I90r>,   iraued  in  190 
any  wonoen  who  not  being  certified  under  the  Act  Bhall  take  or  use  the  name 
or  title  of  midwife  (eithi^  alone  or  in  combination  with  any  other  word  or 
wordfl),  or  any  name,  title,  addition,  or  description  implying  that  phe  is  certified 
nnder  the  Act,  or  is  a  person  specially  qnalified  to  practiBe  midwifery,  or  in 
reoognised  by  law  as  a  midwife,  shall  be  liable  on  summary  conviction  to  a  fine 
not  exceeding  five  pounds.    Subsection  (2)  of  section  1  provides  that  from  and 
after  Ist  April,  1910)^  no  woman  shall  habitually  and  for  gain  attend  women  in 
childbirth,  otherwise  than  under  the  direction  of  a  qualified  medical  practitioner, 
nnless  she  is  certified  under  the  Act ;  and  that  any  woman  so  acting  without 
being  certified  under  the  Act  Mhall  be  liable  on  summary  conviction  to  a  fine  not 
exceeding  ten  pounds.    But  this  section  is  not  to  apply  to  legally  qualified 
medical  practitioners,    or    to    any   one    rendering   aHsintonce  in    the  ca<4e  of 
emergency. 

ExpettMi  and  Fees, 

16.  Section  15  of  the  Act  provides  that  any  expen.^<e3  under  the  Act  payable  by 
the  oonnoil  of  a  county  or  county  borough  shall  be  defrayed  out  of  the  cjunty 
fund  or  out  of  the  borough  fund  or  borough  rate,  as  the  case  may  be. 

These  expenses  will  include  not  only  the  general  expenses  of  the  council 
themselves  as  local  supervising  authority  in  connection  with  the  execution  of 
their  duties  under  the  Act,  and  the  expenses  of  any  prosecutions  which  they  are 
authorised  to  undertake  a<^  above-mentioned  (as  well  as  the  expenses,  within  the 
preeoribed  limit,  of  any  district  council  to  whom  the  council  of  a  county  may  have 
aelegated  their  powers  and  duties  under  i^ection  9  of  the  Act)  but  may  also  comprise 
certain  sums  which  the  council  may  have  to  pay  to  the  Central  Midwives  Board 
nnder  section  5  of  the  Act.  That  section  makes  provision  for  the  payment  of 
certain  fees  to  the  Central  Midwives  Board  by  women  who  present  themselves 
for  examination  or  certificates  as  midwives.  These  fees  are  to  be  devoted  to 
the  payment  of  expenses  connected  with  the  examination  and  certificate,  and  to 
the  general  expenses  of  that  Board,  Avho  are  required,  as  soon  as  practicable  after 
the  31st  December  in  each  year  to  publish  a  financial  statement  made  up  to  that 
date  (which  must  be  certified  as  correct  by  a  properly  qualified  accountant) 
showing  the  receipts  and  expenditure,  including  their  liabilities,  during  the  year. 
The  Central  Midwives  Board  must  then  submit  a  copy  of  this  statement  to  the 
Privy  ConnciL  and  if  the  statement  shows  any  balance  against  the  Central 
Midwives  Board  and  the  balance  is  approved  by  the  Privy  Council,  that  Board 
are  authorised  to  apportion  that  balance  between  the  councils  of  the  several 
oonnties  and  oonnty  boroughs  in  proportion  to  the  number  of  midwives  who 
have  given  notice  during  the  year  of  their  intention  to  practise  in  tho.^e  an^as 
respectively,  and  to  recover  from  the  councils  the  sum  so  apportioned. 

Local  Government  Board, 
April,  1903. 


(No.  4.) 

Local  Government  Board, 

Whitehall,  S.W. 

26th  May,  1903. 
Sib, 

I  AM  directed  by  the  Local  Government  Board  to  state  that  they  have  receiveil 
information,  in  connection  with  an  outbreak  of  enteric  fever  on  board  the 
Training  Ship  *'  Cornwall,'*  that  a  large  quantity  of  blanket^,  lately  received  in 
this  count] y  from  South  Africa,  have  been  disposed  of  by  certain  London  firms 
to  penoDS  in  various  parts  of  the  country,  including  the  District  of  the  Council, 

19084  L 
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Anr.  A,  N0i9||  and  that  baoterioloffioal  eacaminatioii  of  sobm  of  thaie  blankets  baa  ihown  that 
Mcmofmoda  »^i^7  o^  them,  whioh  were  dirty  and  stained,  were  probably  specifioallT 
and  Cirovlaii     infected. 

The  Board  are  adrised  that  any  snoh  blankets  snspeoted  of  being  infected 
should  be  efficiently  disinf eoted  by  steam,  and  afterwards  thoroughly  cleansed, 
preferably  Inrlwashing.  Where  this  method  of  treatment  is  not  adopted,  the  Gooncil 
should  nonmder  the  expediency  of  securing  the  destruction  of  the  implicated 
blankets.  The  destination  of  any  of  these  blankets  already  disposed  of  by  the 
consignees  within  the  district  should,  if  possible,  be  ascertained,  and  the 
purchasers  warned  of  the  suspicion  attaching  to  the  articles. 

The  Board  desire  to  receive  a  copy  of  any  report  on  this  subject  made  to  the 
Council  by  their  Medical  Officer  of  Health. 

I  am.  Sir, 

Tour  obedient  Servant, 

S.  B.  PROvie, 

Secretarj 
The  Town  Clerk,  or 

The  Clerk  to  the  Council. 


No.  10. 

Inspeetion  of  Pnblio  Vuoinatioii.  app.  a,  ko. 

LfST  (alphabetically  arranged)  of  24()  Unions  iiiBpected  daring  ^^^^l^, 
the  Year  1903,  with  reference  lo  the  Procbedinos  under  tho  S"^||^'^™ 
Vaccination'  Acts,  1867  to  1898,  and  an  Account  of  the 
AwARoa  certified  by  the  Board  as  payable  to  the  reapective 
Public  Vaccinators  out  of  County  Funds. 
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I  Or.  Mlvart. 
Mr.  Roylt. 
I  Dr.  Farrar. 
,  „  Ml  Tart, 
,  .  Wlisolon. 
B    JohuMoDC. 

a    lohOMODe. 

„   Copenmn. 
Dr.  JahnntoiM 


8    I    0 

11    1    0 

,    Reece. 

17  IB    0 

SS    »    0 

.    Wheatun. 

2,110 
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- 

4    7    0 

„   Whestoti. 
.   M»oby. 

67  l»    0 

lesie  0 

„   Kalr. 

83    8    0 

318  13    0 

.   Himri. 

_ 

„   FMrar. 

30  e  0 

74    1    0 

10  10    0 

33    8    0 

3sie  0 

3T    6    0 

„   lohnMone. 

lU   0 

.   M«nb>. 
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„   I<telr. 
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In  tiscb  UDlan. 
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BlrksDbeiul 
Blnnliistiun  (L.A.) 
Blaby      .. 
Bladcbnre 
Bland  tord 


BcHEoere  and  Clardon 

BnaflFld 

Bnulrord-on-Avt 

Bradlord  (Tork< 

Bralnlree     . . 

Bmmlay 

Brunpton 

Brentford 

Brlitol    .. 


BnrtoD-OD-T^pt 
Bury  8t  Kdmund* 


UaiBtor  .. 

Canbridse 
Cannoak 


Cullile  .. 

Cwtle  Ward 
Oaitonnnd  ArrinEli 
Cbftp«l-eD-l*-Fritli 
Ohabw  .. 
CbeiMtow 
Chener  .. 
CbeMerSald 
C'bnlortoD 
OUoheM«T 


Sll  0 

on  0 

4    6  0 

a    I  4 

1  10  0 

3  18  D 

t    S  0 

18    R  0 


IM  U   0      IW 


SIT  0 
10  17  0 
S  11    0    I 
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fi7  16    0 


fSu  a 


2    8    0    I    73  U    ( 


89  10    ( 

M  IG   ( 
13  13    ( 
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21  S  I 
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Dr.  Whe«toD. 

,    SwectlnK. 
„   Manby. 
.   WbeaUn. 

H   Copaoun. 
Ur.  Ra;l«. 
Dr.  Hivart. 

Do. 
„   Fletcbec, 
„   Sveella;. 
„   WhcatoD. 

,   Copeman. 


„  Wheaton, 

.  Famr. 

a  OopemnD. 

,  Jobnstone. 

.  Sweetlnc. 

.  Hlvnrt. 

_  Wbeaton. 

,  lobniUDa. 

.  CopemaB. 


1 

RanEOot  Awards 

Total  Suto 
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1 

2 
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£   •.  d 

Cbiptnoa  Norlan 

6    fl    0 

S    0    0 

18  16    D 

Df.B«ee.. 

■CodtannoDth ..       .. 

B    8    0 

W17    0 

40    B    0 

„    Kurar. 

ColchBrtM         ..          .. 

- 

_ 

_ 

- 

.   FlBtohar. 

CoUElrton        ..       .. 

9    i    0 

3»  a  0 

seis  0 

„    WhealOH. 

CoDwar 

- 

- 

IS    E    D 

Do. 

Oorwso 

t   0   0 

eii  D 

80    7    0 

Do. 

Cadofd 

6   (1   0 

nil  a 

!B    0    0 

„    Copoman. 
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U 

1    3    0 

11    3    0 

31  a  0 

„     labdHtODB. 

Cricktode  snd  Woot- 

(ODBMMtt. 

4    8    0 

SIS   0 

11    8    U 

^   Mii-an. 

Derby     

- 

- 

4*19    0 
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a  G  0 

8U    U 

Mia  0 

--    Mtntrt. 

UavoDporl      ,. 

- 

_ 

_ 

- 

.,  Jobnttone. 

DudlEy 

u 

3    0    D 

Bl  U    0 

OT    4    0 

..    Ml  van. 

Danmow 

s 

3  IB    D 

7  e  0 

K7  1S    0 

.    Flelcbor. 

* 

S    8    0 

IS    5    D 

U    1    0 

Ur.BoTla. 

B»«Presloii  .. 

&    1    0 

41    a    0 

eoi8  0 

Dr.Tlianuan. 

Euinettonl  .. 

3    0    D 

H  a  0 

44    4    0 

..    iSati. 

Ean  StoDshouw       .. 

_ 

_ 

18    0    0 

15 

3  IV    U 

\ui  0 

S38  1T0 

„   Fletcher. 

Eir       

S18    0 

■30    8    D 

Gl    1    0 

_     COPCDUB. 

EPPlnB 

1!    7    0 

17    0    0 

41    1    0 

„    Flatchor. 

Erplncham      .       .. 

I    3    D 

11   1    0 

»16    0 

,.   Copcnun. 

Ei«ter 

- 

- 

71   i  0 

FarrinedDD     .. 

_ 

_ 

ID    1    0 

Mr.  Boyle. 

FuUun 

' 

ljl«    0 

31B10   0 

3N1B    0 

Dr.Flelohw. 

. 

J    i    0 

a»  6  0 

43    8    0 

Dr.  Mttnby. 

0eorge.8t.  Rm( 

_ 

- 

- 

- 

,.    Sweetins. 

Oeorse'n.  St.    .. 

a 

73  IS    0 

Bl    U   0 

Ufi    4    0 

Ds. 

GU«.     Si.,    ud     Ev 
GtaofSSBriw  ■     .. 

10 

e 

110    0 

13  13   U 

3114    D 

.    Pleleher. 
„    ll«.bir. 

OIOMOP 

1 

- 

- 

SOU    0 

„    JOfaDftODa. 

Onanwista      ..       „ 

1 

- 

- 

tl8U   0 

.    FlBUber. 

168 


?.A,No.lO. 
«ctk»n  of    • 

DtDfttiOO. 

Award*  to 
tie  Vac- 
torH,1003. 


L 

\% 

t  Vacoination  ] 
jts  in  the  Unio 
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Total  Sum 
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HI 
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A 

Union. 

It 
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% 

% 

• 

£    8.  d. 

£  «. 

d. 
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Halifax 

10 

7 

0  16   0 

21   7 

0 

61  12    0 

Dr.  Farrar. 

Halstead 

5 

4 

2    8    0 

15   7 

0 

31  16   0 

„    Fletcher. 

Haltwhifltle     .. 

4 

2 

0  12   0 

4    6 

0 

4  18   0 

„    Farrar. 

Hammenmith 

4 

3 

40  15    0 

135   6 

0 

275  17    0 

„    Fletcher. 

Hampstead 

1 

1 

•^^ 

70  18    0 

M    Sweetinjr. 

HardiofTstone . . 

3 

2 

4    0    0 

7  16 

0 

U  16   0 

„   Mair. 

Hartismere 

5 

3 

1    6    0 

12    1 

0 

24    1    0 

n    Oopeman. 

Haverfordwest 

4 

4 

13  18    0 

38    3 

0 

103    1    0 

H   Mivart. 

Hay  field 

1 

1 

— 

30  17    0 

M   Johnstone. 

Headington     . . 

2 

•^ 

7    7    0 

68  18 

0 

76    5    0 

H    Bulstrode. 

Hendon  

6 

1 

— 

— 

19    4    0 

^   Fletcher. 

Hexham          

13 

3 

016    0 

1  16 

0 

3  13    0 

n   Farrar. 

Hinokley 

4 

S 

1  11    0 

10  17 

0 

17  17    0 

H   Manby. 

Holbeck» 

1 

1 

— 

— 

67    8    0 

,.   Johnstone. 

Holborn 

4 

2 

59    5    0 

n  3 

0 

131    8    0 

.,    Fletcher. 

HolBwortby     .. 

5 

2 

5  12    0 

10   5 

0 

15  17    0 

n   Johnstone. 

Holyhead 

8 

2 

11    1    0 

16  13 

0 

27  14    0 

H    Wheaton. 

Honiton 

13 

3 

1  11    0 

12  12 

0 

23  19    0 

„   Johnstone. 

Hoxne    

8 

4 

2  15    0 

9  19 

0 

20  11    0 

H   Copeman. 

Hunger  ford    and 

5 

4 

3  14    0 

9  11 

0 

27    1    0 

Mr.  Boyle. 

Ramsbary. 
Huoslet 

4 

4 

3  14    0 

84    8 

0 

116    3    0 

Dr.  Farrar. 

Huntingdon    .. 

4 

2 

10    3    0 

15    4 

0 

25    7    0 

Do. 

Ives,  St. 

5 

3 

3    3    0 

10    2 

0 

19  15   0 

Dr.  Farrar. 

Kensington 

3 

3 

48    5    0 

126    3 

0 

270    5    0 

Dr.  Sweetinjf. 

Kingsbridge             .  • 

7 

2 

6    3    0 

8  12 

0 

14  15    0 

„   Johnstone. 

King's  Norton.. 

7 

3 

1    1    0 

18  11 

0 

31    6    0 

„    Mivart 

Knaretborough 

3 

2 

8    8    0 

17  17 

0 

26    5    0 

«    Farrar. 

Tjmoaitiir 

5 

2 

3  11    0 

57    5 

0 

60  16    0 

Dr.  Wheaton. 

mMMB      •• 

7 

6 

0  19    0 

70    0 

0 

164    6    0 

M    Sweeting. 

iIhp  • 

2 

1 

— 

— 

22    4    0 

.    Manby. 

M&WlBitrae 

10 

7 

2  14    0 

15   7 

0 

44    6    0 

«    Fletcher. 

••      •• 

6 

1 

- 

— 

28  14    0 

«    Beece. 

*  Inspected  Deoembor,  1902. 
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Awaids  to 

Ho  Vac- 

loit.lf01                   UMOX. 

Na  of  VacclnatioD  DIh- 
trictii  Id  the  Union. 

No.  of  PnbUo  Vacd- 
natoni  recommended 
for  Award. 

Bange  of  Awards 
in  each  Unkm. 

1 

Total  Sum 

awarded 

in  each 

Union. 

Medical 
Inspector. 

'  Minimum. 

MaTJmnm 

•^ 

£  «.  d. 

£  «.  d. 

£  *,  d. 

North  Witchford 

4 

3 

7    8    0 

10   7   0 

26  18   0 

Dr.  Copeman. 

Norwich 

1 

1 

— 

— 

142  17   0 

Do. 

Kottingham    .. 

6 

6 

21    6    0 

137  16    0 

457    7    0 

..    Mair. 

OkehamptoD  .. 

6 

3 

8U    0 

1012    0 

39  13    0 

Dr.  Johnstone. 

01ave,St 

3 

3 

77  13    0 

123  11    0 

286  11    0 

^    Sweeting. 

Ormnkirk 

9 

6 

6   6    0 

12  14    0 

48    0    0 

«    Wheaton. 

Orsett 

7 

— 

— 

— 

— 

»    Fletcher. 

Ooscbum,  Great 

4 

4 

4    0    0 

6    4    0 

20  13    0 

»   Fftrrar. 

Oxford  (L.A.).. 

1 

1 

— 

— 

88   9    0 

H    Bolstrode. 

l^addingtoD     .. 

1 

3 

26    1    0 

211    9    0 

237  10    0 

Dr.  Sweeting. 

Tat  eley  Bridge 

2 

3 

4    8    0 

17  19    0 

23   7    0 

«   Farrar. 

Tembroke 

6 

5 

618    0 

27  16    0 

68    8    0 

,.   Mirart 

renrith 

6 

3 

212    0 

3    8    0 

9    3    0 

«    F.urar. 

Powscy' 

5 

4 

3    0    0 

6    7    0 

17  11    0 

^    Mi>'art. 

lly  mouth  (L.A.) 

1 

— 

— 

— 

— 

.,   Johnstone. 

riymptonSkMary  .. 

5 

1 

— 

1)    1'    0 

Do. 

rontypool 

6 

6 

9  11    0 

51  13    0 

168    6    0 

„    Mivart 

Poplar 

4 

— 

— 

— 

— 

„    Fletcher. 

rwllheli 

ti 

1 

— 

— 

5  16    0 

„    Wheaton. 

Heading 

I 

1 

— 

_ 

41  10    0 

Mr.  Boyle. 

Bipon     

4 

5 

1    0    0 

22    1    0 

32  19    0 

Dr.  Farrtur. 

Rocbf  ord 

7 

0 

5  15    U 

8    8    0 

14    3    0 

„    Fletcher. 

Uuncorn 

4 

4 

6    5    0 

45  11    0 

88    6    0 

„    Wheaton. 

SalTron  Waldon 

7 

4 

1    7    0 

U    3    0 

16  16    0 

Dr.  Fletcher. 

Siilisbury 

5 

5 

1'    5    0 

^30 

40  16    0 

.,    Mivart. 

Scdbcrgh 

3 

1 

— 

— 

1  14    0 

„    Fiurar. 

SeiBdon 

4 

2 

3  10    0 

b  19    0 

10  15    0 

„    Reece. 

Settle 

7 

6 

1    I    0 

6    8    0 

21    2    0 

,.    Farrar. 

Shaftesbury     . . 

4 

3 

1  lU    0 

8  10    0 

15    0    0 

„    Bvlstrode. 

Shurdlow 

•J 

5 

3    3    U 

11    6    U 

39  19    0 

„   Johnstone 

Sborcditoh 

3 

32  13    U 

77    1    0 

109  14    0 

„    Sweeting. 

Skipton 

8 

4 

1    0    0 

0  15    0 

16    4    0 

„    Farrar. 

1       u«'os. 

II 

V 

p 

1  i 

RaoBe  of  Awarde 
la  nob  UnioD. 

Total  fium 
amudal 

UnioB, 

Uediutl 

»t^ 

HimmoM. 

Hwdnnm. 

£   (.   d, 
BS   7    « 

.... 

8fl   7   0 

JE  •.  d. 

198  14    D 

Dr.  Bntatrode. 

BoDlh  Moltaa ..       .. 

0  17    0 

6  10    D 

11    8    D 

BcrathWBrk      ..       .. 

43   8    0 

*ei5    0 

368    0    0 

„    irietohor. 

SonlhiraU 

3  1»    D 

IS    1    0 

30  IS    0 

.    Hair. 

- 

- 

IW    7    0 

Slookporl        ..       .. 

14    3    0 

H3    2    0 

221    B    0 

„  WhB»ion. 

BlI     0 

37  18    0 

47    »    Q 

,    MiTarl. 

8iow       

312    a 

10  15    0 

4113    0 

..   CopemaE. 

StoMrf 

' 

- 

- 

e   D   0 

„   SwHling. 

3    2    0 

6    4    0 

le    1    0 

..    BnWrodo. 

fivliidan    luid  HiEh- 
wortta. 

" 

~ 

~ 

~ 

.     UiTBTt. 

Tkmwortb 

OU    0 

»U    0 

361*    0 

Dr.Bwco. 

TftniD 

0    T    0 

10  U   0 

H   T   0 

.   Wheaton. 

n*IMack       ..       .. 

1  U    D 

18    S    0 

10  IB   0 

T.»dri>w          ,.        .. 

IS 

SIB    0 

10    D    t 

34  18   0 

„    Plotpbpr. 

Tbinsoe 

1    <    0 

14  14    0 

IT  18   0 

.   Copvnun. 

Thomafcfit     ..       ,. 

15 

1    1     0 

n  4  0 

01  U   0 

■nubatr 

3t;  0 

6  17    D 

10  14   0 

„  iiivtn. 

■nvMWn          ..       .. 

U 

1    1     0 

17    1    0 

SG   0   0 

„    JohMtone. 

lodmorden     ..       .. 

»n  0 

HIT  0 

51    1    0 

.   Fftrrar. 

SIO    D 

It  IT   0 

16    7   0 

Totoe.    

H 

lis  0 

ITU   0 

10  U   0 

Do. 

ToTtethP»rk..       .. 

sa  e  0 

68  W   0 

m  G  0 

.,    SwMtias. 

•bun. 

4    i    0 

4  11    0 

8IS   0 

^     UiVBTL 

(ntcntoD        ..       .. 

3    7    0 

40U    0 

»   I   u 

Dr.  Whwton, 

Uibridge        ..       .. 

318    0 

36    i    D 

87    0    0 

„    Kloluber. 

nutelMd       ..       .. 

lU    0    0 

H    6    0 

8*3  17    0 

Dr.JohD.ton8. 

wuiingford    ..       „ 

3  e  0 

13  IB    0 

MOO 

Mr.  Boyl^ 

WkJaj] 

nu  0 

71  IT   0 

100  lU    0 

Dr.Reeco. 

Wmuw        ..      .. 

3  a  0 

»   7    0 

30    S    0 

Mr.Eoylo, 

WanhMi*  PBfbMk 

lU   0 

8    0    0 

30    0    0 

Dr.Botatrode. 
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APP.  a.  No.  lOi 

nspection  of 
Vaccination, 
nd  Awards  to 
•nblic  Vac- 
inator8,1908. 


UNION. 

No.  of  Vaccination  Dis- 
tricts in  the  Union. 

No.  of  PubUc  Vacci- 
nators recommended 
for  Award. 

Range  of  Awards 
in  each  Union. 

Total  Sum 

awarded 

in  each 

Union. 

Medical 
Inspector. 

MinimouL 

£  a 

d. 

£  i. 

d. 

£  f.  d. 

Warminster     . . 

• 

5 

6 

ill 

0 

10    0 

0 

21    1    0 

Dr.  Mivart. 

Weardale 

5 

2 

0  19 

0 

313 

0 

3  11    0 

Mr.  Boyle. 

Westboume 

S 

3 

2    8 

0 

10  16 

0 

19  18    0 

Dr.  Thomson. 

West  Bromwiob 

6 

— 

— 

— 

"" 

„    Beece. 

Westburyand  Whor- 

wellsdown. 
WestHampnHt 

4 
5 

3 
5 

2  10 
6  17 

0 
0 

9    4 
16  15 

0 
0 

14    7    0 
63    8    0 

„    Mivart. 
„    Thomson. 

Westminster  .. 

1 

1 

— 

— 

66  16    0 

,,    Sweeting 

Wetherby 

6 

3 

3  16 

0 

11    1 

0 

25    4    0 

,    Farrar. 

Wharf-dalo     .. 

4 

4 

8  13 

0 

24  12 

0 

63  16    0 

Da 

Wbitecbapel    . . 

1 

1 

— 

— 

380    2    0 

„    Sweeting. 

Whitehaven    .. 

6 

4 

17   7 

0 

52    2 

0 

116   7    0 

M    Farrar. 

Whittlesey      .. 

3 

2 

8  17 

0 

13    2 

0 

21  19    0 

n   Copemaa 

Wigton 

7 

4 

3   4 

0 

11  12 

0 

32   7    0 

„    Farrar. 

Willesden 

2 

2 

mio 

0 

141  13 

0 

258    3    0 

„    Fletcher. 

Wilton 

4 

4 

2  18 

0 

6  15 

0 

16  10    0 

,.    Mivart. 

Wimborneand  Cran< 

borne. 
Windsor 

4 

2 

1    9 

0 

8    3 

0 

9  13    0 

w    Bul^trode. 

3 

2 

26  12 

0 

31  16 

0 

68    8    0 

Mr.  Royle. 

\Virrall 

5 

4 

4    7 

0 

24    0 

0 

57  14    0 

Dr.  VV'heaton. 

Wisbech 

14 

4 

3  18 

0 

9  11 

0 

34  16    0 

M    Copeman. 

Witney 

4 

2 

9    9 

0 

9  10 

0 

18  19    0 

„    Farrar. 

Wokingham    . . 

5 

4 

2    9 

0 

7  14 

0 

19  14    0 

Mr.  Royle. 

Wolstanton  and  Burs- 

lem. 
Wolverhampton 

3 
6 

3 
3 

66    7 
40    2 

0 
0 

96  19 
64    3 

0 
0 

256    7    0 
158    4    0 

Dr.  Beece. 
Do. 

Woodbridge     . . 

5 

3 

2    8 

0 

19    1 

0 

32    7    0 

„    Copeman. 

Woodstock 

4 

4 

3  10 

0 

7    5 

0 

21    0    0 

.,    Balstrode. 

Woolwich 

4 

3 

13    5 

0 

59    1 

0 

125  12    0 

n    Sweeting. 

Worksop 

7 
U96 

4 

4    3 

0 

53    4 

0 

93    9    0 

„    Mair. 

Total  .. 

815 

— 

— 

15^913   0 
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No.  11. 
STATISTICS  OF  THE  NATIONAL  VACCINE  ESTABLISHMENT,     apf.  a^o.] 
I.— Educational  Vaccination  Stations,  1903.  S**!5°*V,  *.» 

'  Vocoioe  Estel 

In  order  to  provide  for  the  granting  of  those  special  certificates    '^  °'  °  • 
of  proficiency  in  vaccination  which  are  required  to  be  part  of 
the  medical  qnalification  for  entering  into  contracts  for    the 
performance  of  public  vaccination,  or  for  acting  as  deputy  to  a 
contractor,  the  following  arrangements  are  made  : — 

(L)  The  vaccination  stations  enumerated  in  the  subjoined  list 
are  open,  under  certain  specified  conditions,  for  the  purposes  of 
teaching  and  examination ; 

(2.)  The  vaccinators  officiating  at  these  stations  are  authorised 
to  give  the  required  certificates  of  proficiency  in  vaccination  to 
persons  whom  they  have  sufficiently  instructed  therein. 


Citlm 
and  Towns 

having 
Educational 
Vaodnation 

Stations. 


Places  used  as 

Educational  Vaccination 

Stations. 


Vaccinators  authorised 

to  give  Certificates  of 

Proficiency  in  Vaccination 

after  Instruction  and 

Examination  (a). 


I 


Days  and  Hours 
of  Attendance  of 
the  Vaccinators 

at  Stationn 
where  periodic 

Courses  of 

Instructions  are 

given  (&). 


Loudon  ...  •• 


St.  Thomases  Hoepital 


Weetminster  Hospital 


Tolmers  Square  In- 
stitute, Drummond 
Street,  N.W. 


Christ  Chnroh  Mis- 
sion Hall,  Shroton 
Street,  Marylebone. 


St  OlAve*8  and  St. 
Jolm*s  Institute, 
Tool^  Str'^,  &E. 


Eastern  DAdpensary, 
Leman  Street 


New    Sotfpitbi     for 
Women,  U4,Ea8ton 
Road,  N.W. 


Dr.  Albert  Ernest  Cope, 
26,  Bessborough 
(hardens,  S.W. 

Dr.  Albert  Ernest  Cope, 
26,  Bessborongh 

Gardens,  S.W. 


Wed.,  II. 


Thursday,  11 


J/r.  Joseph  Loane        ...  ;  Mou.,  Wed.,  1 
13,  Great  AUe  Street,  E.  : 


Mr.      Edwin      Climson  i  Friday,    3. 
Greenwood,  i 

19,  St.  John's  Wood 

Park,  N.W. 


Mr.    Victor    Alexander 
Jaynes, 
157,  Jamaica  Boad, 
Bermondsey,  S.E. 


Mr.  Joseph  Loane 
See  above. 


Miss  Mary  Thome,  M.D., 
10,  Nottingham  Plaoe, 

W. 


Wed.,  3. 


Wed.,  11. 


Friday,  9. 


(a)  The  vaodnators  whose  names  are  printed  in  italic  letters  are  entitled 
to  grant,  after  satisfactory  examination,  certificates  of  competency  to  persons 
whom  th^  have  not  themselves  instructed. 

(h)  CandMataii  for  Certificates  should  communicate  with  the  authorised  teacher 
or  OTMniiMir  to  Iflam  the  cCates  of  his  or  her  regular  courses  of  instruction. 
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iPP.  A,  No.  11. 

VBcckD»  Estab- 
iibmeot,  1903. 


I.— Educational  Vaccination  Stations — contiuuea. 


CI  tic* 
and  Towns 

having 

Educational 

Vaocinatiun 

Stations. 


PlareH  used  an 

Educational  Vaccination 

Stations. 


Vaccinators  autboriied 

to  give  Certiflcates  of 

Proltolenoy  in  Yaociiiatioo 

after  Imtnictioo  and 

Examination  (a). 


Birmingham    Priory  Booms,  Upper 

Priory. 


Bristol 


St.  Peter's  Hospital, 
Bristol. 


/>r.  B^umd  Robiiuim... 
218,  Bristol  Road, 
Edgbaston, 
Birminghkm. 


Dayv  and  Hoon 
of  Attendance  o( 
the  Vaodnatorf 

alStatioBs 
where  periodic 

Conrsetof 

Instmetions  art 

ffiTen  ((X 


Monday,  1.30. 


Mr,  George 

78 


George  Skepley  Page, 
,  Old  Market  Street, 
Bristol. 


Wed.,  11. 


Cambridge.  :  Addcnbrooke's    Hos- 
pital. 


Cardiff 


Leeds 


Livor|KK)l ... 


I  Roath  Church  Insti- 
,  tuto,  Sun  Street, 
!      Roath. 


Leeds  General  Infir- 
mary. 

177,  Mulgrave  Street 


Maiichojlcr 


N'ewca»tle- 
oii-Tyne. 

Sheffield   ... 


Aberdeen 


Dundee 


Southern  Hospital 
for  Women  and 
Children,  Man- 
chester. 

The  Dispensary,  Nel- 
son Street. 


Jes^Hop  Hospital  for 
Women. 


The   Public   Disjicn- 
sary. 


Royal  Infirmary     ... 


Mr.  Fredk.  Deighton  ...  >  Wed.,  4. 
HiUsRoad, 

Cambridge.  > 

Mr.     John     lAewellyH  \  Tuesday,  11 
Trekarne, 
92,  Newport  Road, 

Gardiff. 


Mr.  A.  T.  Baoon 
Westfield,  Hyde  Park 
Road,  Leeds. 

Mr,  ydthnniel  Edvoard 
Robert*, 
17,  Molgrave  Street, 
Liverpool. 

Dr.  John  Soott ... 
249,  Upper  Brook 
Street,  Manchester. 


Dr,  Frank  Hawthorn,  ... 
6,  Regent  Terraoe, 
Newcastle-on-Tyne. 

Mr.  P.  E.  Barber 
Leavy  Greave  House, 
Hounqfield  Road, 
Sheffield. 

Mr,       Jfobert       Gordon 
McKerron, 

1,  Albyn  Place, 
Aberdeen. 

Dr.     Robert    Cochrane 
Buist, 
166,  Nethergate, 

Dundee. 


Friday,  3. 


Tuesday,  3. 


Wed..  2. 


Wed.,  3. 


Monday,  3.15. 


Wed.,  2.30. 


Thursday,  2. 


(//)  The  vaccinators  whose  names  are  printed  in  Italic  Mtert  are  entitled  to 
2: rant,  after  satisfactory  examination,  certificates  of  competency  to  persona  whom 
they  have  not  themselven  instructed. 

(//)  Candidates  for  Certifiratts  should  communicate  with  the  anthonsod  teacher 
or  examiner  to  learn  the  dates  of  his  or  her  regular  courses  of  instmctioiL 
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I. — Educational  Vaccination  Stations— {^on^i/i?/^/. 


CitJM 
aodTowng 


VaccinatorR  authorised 


w.^n^  PlaoM  used  as  i       to  give  Oertlflcatei)  of 

R<iiwtlMA«M»i    Educational  Yacdnatioo  I  Proficiency  in  Vaccination 


Vaoeinatioii 
StatioiM. 


Stations. 


after  Instruction  and 
Examination  (a). 


Edinburgh « 


GUu«row...^ 


LiTing^stone  Dispen- 
sary, H9,  Cowgate. 


The  Western  Dispen- 
sary^Ponton  Street. 


The  New  Town  Dis- 
pensary. 

Marshall  Street  Dis- 
pensary. 

The  Royal  fnfirmary 


Belfast 


Dablin 


The    Western   In- 
firmary. 


City  of  Belfast  Union 
Infirmary. 


45,  Upper  Saokrille 
Street. 


Dr.  John  Bnnon  Huitt, 
1,  Clifton  Terrace, 

Edinburgh. 

Dr,  John  Brawn  Bu'ut, 
1,  Clifton  Terraoe, 

Edinburgh. 

Dr.  Franois  Cadell 
22,  Ainslie  Place, 

Edinburgh. 

Dr.  Francis  Cadell 
22,  Ainslie  Place, 

Edinburgh. 

Mr.  H.  H.  Borland, 
571,  Alexandra 
Parade,  Dennistoun, 
Glasgow. 

Mr.  John  Wyllie  Nicol, 
7,  Kersland  Terrace, 
Glasgow. 

Mr.  John  McLiesh. 
49,     Great      Victoria 
Street,  Belfast. 

I)r,    Alexander    Xixon 
Montgotneryy 
45.  Upper  Sackyille 
fitreet,  Dublin. 


Davs  and  Hours 
of  Attendance  of 
the  Vaccinatorn 

at  Stations 
where  periodic 

Courses  of 
Instructions  are 

given  (ft). 


Thursday,  3. 


Tuesday,  V2. 


Thursday,  12. 


Monday,  12 

(Women) : 
Thursday,  12 
(Men). 

Mon-lay,  12. 


Tues.,  Fri.,  10. 


(a)  The  yaodnators  whose  names  are  printed  in  italic  letters  are  entitled  to 
grant,  after  satisfactory  examination,  certificates  of  competency  to  persons  whom 
they  have  not  themselves  instructed. 

(»)  Candidates  for  Certijieatei  should  communicate  with  the  authorised  teacher 
or  examiner  to  learn  the  dates  of  his  or  her  regular  courses  of  instruction. 


II.— Animal  Vaccine  Station. 

The  Animal  Vaccme  Station  is  at  95,  Lamb's  Conduit  Street, 
Mvhere  Mr.  T.  S.  Stott  and  Dr.  Leslie  Thorne  Thome  attend  for 
the  Vaccination  of  Children  on  Tuesdays  and  Thurndays,  at 
10.30  a.m. 


app.  a,  ^O 

National 
Vaccine  Est 
lUhmcnt,  1« 


III. — Distribution  op  Glycbrinatbd  Calf  Lymph,  1903. 

Namber  of  applications  from  Public  Vaccinators  ...       78,817 

SapplicB  aent  out : — 

Charged  capillary  tubes  795,707 
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No.  12. 

APP.A^o.is.  bbpout  on  thg  Operations  of  the  Arimal  Vaccine  Estab- 
oSe»tion«of  ?'I??^^^"'  *'*  Lamb's  Conduit  Street,  daring  ihe  year 


Hr.  Stott, 


th«  Animal  1903-04 ;  by  Mr.  THOMAS  S.  Stott,  Director. 

Vaccine 

yos^ ;  by®°        During  the  year  April  Ist,  1903,  to  March  aist,  1904,  157  calves 
'  *"*"**  were  vaccinated.    The  aggregate  weight  on  reception  at  Lamb*s 

Conduit  Street,  of  the  157  calves  was  41,137  lbs.  On  dismissal 
from  the  station  their  aggregate  weight  was  42,346  lbs.,  so  that 
during  their  retention  for  vaccination  purposes  they  gained  in 
weight  by  an  average  of  77  lbs. 

Of  the  above  calves  140  were  vaccinated  direct  from  other  calves, 
and  17  were  vaccinated  from  calf  lymph  which  had  been  stored. 
As  usual,  vaccinations  performed  Avith  direct  lymph  proved  to  be 
more  successful  than  the  others. 

Insertions  to  the  number  of  5,864  in  calf-to-calf  operations 
produced  5,729  vesicles ;  in  the  17  calves  vaccinated  from  lymph 
stored  in  tubes,  688  insertions  produced  544  vesicles,  giving  rat<« 
of  insertion  success  respectively  of  97*69  and  79*06  per  cent. 

But  slight  difference  in  the  results  of  calf-to-calf  vBccinations 
was  observed,  whether  the  lymph  used  was  from  calves  vaccinated 
iU)  hours,  or  from  calves  vaccinated  120  hours  previously ;  in 
tether  case  the  rat«  of  insertion  success  was  practically  98  per 
cent. 

During  the  year  1003-1904  there  were  performed  1,510  primary 
vaccinations,  five  separate  insertions  of  lymph  being  made  in 
each  instance.  Of  the  persons  thus  vaccinated  772  were  males 
and  738  were  females. 

All  but  73  of  the  primary  vaccinations  succeeded  at  the  first 

attempt. 

There  were  73  primary  vaccinations  performed  from  calf-to-arm; 
of  these  persons  primarily  vaccinated  by  the  several  staff  operatoiv 
(it  on  examination  were  found  to  have  taken  in  five  places,  6  in 
four,  and  3  in  three  places.  The  aggregate  insertion  success  was 
therefore  1H)'71  per  cent. 

During  the  same  period  1,437  primary  vaccinations  were 
performtnl  with  glycerinated  calf  lymph.  Of  these,  13  failed  to 
leturn  for  inspection,  and  of  the  remaining  1,424,  on  examina- 
tion 941  were  found  to  have  taken  in  five  places,  159  in  four, 
114  in  three,  65  in  two  places,  72  in  one  place,  and  73  failed  at  the 
first  attempt. 

The  insertion  success  was  therefore  82*65  per  cent. 

There  w^ere  but  4  cases  brought  back  after  inspection  on  account 
of  some  abnormiil  condition  following  their  vaccination,  and  these 
were  of  a  trivial  character. 
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No.  13. 

Rbport  on  the  Operations  of  the  Glycbrinated  Calf  Lymph    app.  a.  no.  i! 
Establishment,  J  903-04 ;  by  Dr.  Frank  R.  Blaxall.  on  the 

Operations 

During  the  year  small-pox  almost  disappeared  from  London,  but  oiyeerinated 

oontinned  to  manifest  itself  in  a  mild  way  in  various  towns  in  the  K8tlbii9hmen 

provinceB.    In  consequence  of  this  subsidence  the  issue  of  lymph  ^^^j^  •  *{[ 

has  been  less  than  that  of  the  previous  year.  ^'    '^^^  ' 

The  amount  of  glycerinated  calf  lymph  despatched  during  the 
year  ending  March  31st,  1904,  was  equivalent  to  691,540  capillary 
tubes,  each  containing  sufficient  lymph  for  one  vaccination. 

Farticulars  of  the  despatch  are  shown  in  Table  I.  This  quantity 
was  not  all  issued  in  single  charges,  but  some  was  sent  out  in 
small  tubes  containing  sufficient  lymph  for  10,  25,  «M),  or  100 
vaccinations. 

The  results  of  the  use  of  the  lymph  during  the  year  for  the 
640,463  cases  of  which  report  has  been  sent  in  show  98*3  per  cent. 
case  success  and  93*5  per  cent,  insertion  success. 

The  primary  vaccinations  numbered  531,997,  giving  a  case 
success  of  98*4  per  cent,  and  an  insertion  success  of  93*5  per  cent. 
The  re-vaccinations  numbered  108,466,  giving  a  case  success  of 
97*4  per  cent,  and  an  insertion  success  of  93*4  per  cent. 

Table  II.  shows  these  results  set  out  quarterly. 

The  lymph  thus  issued  was  derived  from  508  calves. 

All  these  animals,  after  slaughter,  were  examined  by  our 
veterinary  surgeon  and  certified  to  be  healthy. 

One  other  calf,  which  appeared  to  be  in  health  during  the 
course  of  vaccination,  was  found  at  the  autopsy  to  exhibit 
evidence  of  tubercular  lesions.  None  of  the  lymph  from  this  calf 
was  issued. 

The  bacteriological  examinations  of  the  lymph  have  been 
carried  out  as  heretofore,  and  further  observations  liave  been 
made  by  Dr.  Alan  Green  on  chloroformed  vaccine  lymph.  His 
report  on  this  subject  will  be  found  in  Appendix  C. 
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[ill 


Calf  Lymph 


lWS-04;by 
Dr.  Blaxall. 


Table  II. 

Showing  results  of  the  use  of  GLYCERIN ATED  Calf  Lymph  issmd 

dnring  the  year  ended  Slst  March,  1904. 


Total  Cases. 


Period  dnriDg  which 
Bent  out. 


Nnmbcr 

of  cases  used 

for. 


Percentage  saooe»A. 


CSase. 


Insertion. 


... 
... 
... 
•  • 

... 

... 
... 
... 
.. 

192,900 
162,654 
129,618 
155,291 

I 

1 

Jane    Quarter  1903 
September  „          ,, 
December    „         „ 
March          „       1901 

97-8 
98-1 
98-5 
98-8 

92-5 
92^ 
94-0 
94-8 

Total  ... 

640,463 

98-3 

93-5 

Primary  Cases, 


Period  during  which 
pent  out. 


Number 

of  cases  used. 

for. 


Percentage  suooese. 


Case. 


Insertion. 


June     Quarter  19():t 
September  „  „ 

December   „ 
March  „       1904 


Total 


144,666 
138,547 
115,127 
133,657 


531,997 


98-1 
98-2 
98-6 
f8-9 


98-4 


92-6 
92-9 
93-9 
94-8 


93-5 


i> 


Rb-vaccinations. 


Period  during  which 
sent  out. 


Number 

of  cases  used 

for. 


Percentage  snocess. 


Case. 


Insertion. 


June     Quarter  1903 
September  „  ,, 

December    ,,  „ 

March  ..       1904 


ti 


48,234 
24,107 
14,491 
21.634 


97-0 
97-3 
97-8 
98-1 


92-1 
93-5 
95-0 
94-8 


Totiil  ... 


108,466 


97-4 


93-4 


,NalS. 
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t  out  Quarterly,  repreeeoted  io  Single  Chaniea* 


Qlyoerlnatod 
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Bstabluhmeut, 
1903-04;  by 
Dr.BlAxoU. 
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No.  U. 


APP.A.KO.  ] 

Digest  of 
Voccioation 
Offlcere* 
Betura**,  1902 


JjiaesT  of  the  Vaccination  Officers'  Returns  with  regard 

to  Children  whoae  Births  were  registered  in  the  Year  1902. 

The  following  is  a  summary  of  the  thirtieth  annual  return 
under  the  Vaccination  Act,  1871  : — Of  1>40,509  births  returned  to 
the  Board  by  the  several  vaccination  officers  in  England  and 
Walea  as  registered  during  the  year  1902,  the  number  which,  at 
the  time  the  return  was  made,  had  been  registered  as  successfully 
vaccinated  was  703,721  (being  74*8  per  cent,  of  the  wliole),  and 
the  number  registered  as  having  died  unvaccinated  was  90,826 
(or  9*7  per  cent,  of  the  whole).  Of  the  remaining  145,962 
children,  3,027  (or  0*3  per  cent,  of  the  whole)  had  been  registered 
as  insusceptible  of  vaccination  ;  27  as  having  contracted  small-pox : 
12,213  (or  1*3  per  cent.)  as  having  their  vaccination  postponed  by 
medical  certificate ;  and  33,759  (or  3*6  per  cent.)  in  respect  of 
whom  certificates  of  conscientious  objection  were  received ; 
leaving  96,936  (or  10*3  per  cent.)  as  "removed,"  "not  to  be 
traced,"  or  otherwise  unaccounted  for.  If  from  the  940,509  births 
returned  by  these  officers  deduction  be  first  made  of  the  deaths 
that  took  place  before  vaccination,  it  appears  that,  of  the  surviving 
849,683  children,  there  were  registered  at  the  time  of  the  return 
82*8  per  cent,  as  successfully  vaccinated ;  0*4  per  cent,  as  either 
insusceptible  of  vaccination,  or  as  having  had  small-pox  ;  1*4  per 
cent,  as  under  medical  certificate  of  postponement ;  and  4*0  per 
cent,  in  respect  of  whom  certificates  of  conscientious  objection  to 
vaccination  had  been  obtained;  leaving  11*4  per  cent,  as  at  that 
time  still  unaccounted  for  as  regards  vaccination. 

The  proportion  of  cases  unaccounted  for  in  the  metropolitan 
returns  for  1902  is  21*3  per  cent. ;  in  the  provincial  returns  lO'O. 
Of  the  registered  births  of  the  thirty -one  years,  1872-1902,  the 

190S4  U 


An.A,Ho.K   proportion  not   finally  aooonnted  for  in  regard   to  vaccinatiOQ 
DigtMot  (inclnding  cams  postponed)  in  each  year  respectively  has  been  as 

SSSfi  .<».     follows : — 


In  190.3  the  proportion  of  cases  anacconnted  for  (exclnding 
the  postponed  cases)  in  the  Metropolta  find  in  the  rest  of  England 
was  S0*3  and  8'7  per  cent,  rrapectively. 
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VACCINATION  OFFICERS'  RETURNS,  1902. 
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The  figures  in  this  column  have  no  reference  to  the  other  eolomns 
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IB 

2-3 

3.71B 

DeoblKb. 

n-a 

o-i 

33U0 

Flint. 

ai-9 

0-4 

6-8 

Ti 

a*.ie6 

Olnnionrao 

n-i 

0-1 

3-S 

S-4 

WIB 

Moiir)nptii, 

■-1 

B-I 

8-3 

e-s 

IJOO 

«-> 

0-1 

s-s 

S-3 

3,092 

Pembroke. 

_^ 

M-I 

0*) 

»■! 

BS-B 

S43 

B«l.ot. 

li  a«  table,  whkh  (trlodr  mw  to  Km  btrtha  NglHwed  Id  U 
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A.  Ka  14. 

Hof 
inntion 

nH,1902. 


Returns, 


METROPOLITAN 
UNIONS. 


I 

n 


% 


S 

IB 


g 
1 


O 
IS 


M 

a 

I 


ill 

Hi 


flSa 

lis 


1 


5 


a 

oc 
O 

a 
_o 

fl 
"S 


Bermondsey 
Bethnal  Green 
Oamberwell 
Chelsea     .. 
Folham     .. 


George,    Sk,    Hanover 

Squftro. 
George,  St,  in  the  East 

Giles,  St.,  and  St  George 

Greenwich 

Hackney 

Hammersmith  .. 

Hampstead 

Holborn 

Islington 

Kensington 

Lambeth 


4^ 
4,505 
7,370 
UM3 
4,729 
2,323 
2,156 
963 
6,567 
7,406 
3,141 
1^17 
4,2»1 
9jli55 

3,411 
8,912 


LewlHham 3.662 


London,  City  of .. 
Marylebone,  St. . . 
Mile  End  Old  Town 
Paddington 
Pancras,  St. 
Poplar 
Shoreditch 
Sonthwark 
Stepney     . . 
Strand 


Wandsworth  and  Clap- 
bam. 
Westminster. 

Whitechapel 

Woolwich 


}X3S 
3,890 
4,478 
3.262 
0329 
5,790 
3,9l«3 
6,771 
1,879 

279 
11,167 

642  • 

2J804  ; 

I 

H,tf34  ! 


3,047  ; 
2.039  I 
6431  ! 

1,2361 
3,7  0  ' 
1^19  1 
1,333  ' 

614  i 
4,361  j 
4,660  I 
2,640 
1,255 
2,801 
6/>93 
2,836 
6,28l» 
2,851 

267 
3,061 
1,391 
2,629 
4,015 
2,569 
2,054 
4,211 

965 

2t^ 
7,997 

513 

I 

2.:J9(» 


18: 

e; 
22 ; 

"I 

111 

i 
1  ! 

6 

33  j 

0  ,    - 
18 

J 

39 
19 
21 
12 

1 
18 

3 
12 
i7 
11 

5 
24 

8 

37 

1 

1 
22 


130,515  ,   88,698 


429 


—^ 

18 

438 

— 

12 

487 

— 

47 

636 

— 

21 

150 

— 

49 

4.51 

— 

13 

214 

— 

2 

183 

— 

1 

96 

— 

46 

667 

— 

68 

791 

— 

66 

297 

— 

27 

101 

— 

18 

486 

1 

73 

818 

— 

23 

ill 

— 

89 

7fr6 

— 

61 

zn 

— 

3 

32 

— 

15 

325 

3 

11 

448 

— 

19 

291 

3 

45 

62S 

— 

19 

647 

— 

12 

482 

1 

34 

815 

— 

5 

207 

— 

1 

21 

— 

156 

985 

— 

6 

42 

— 

0 

200 

2 

88 

299 

10 

1,034 

12,546 

8 

3 

113 

29 

51 

14 


24 
88 
23 
11 

76 

W 

20 

43 

l» 

1 

136 

35 

141 

12 

56 

26 

4 

11 

210 

3 

U 

14 


1,267 


61 

a 
5     ' 


a 
& 


719 

1,422 

194 

469 

122 

639 

263 

552 
1.788 

216 

lu2 

9112 
1,4:^3 

202 
1,683 

422 
34 

335 
2,622 

276 
1,470 
2.532 
1,084 
1,660 

690 

41 

1.782  ,: 

77 

258 

283  , 


26,631 


"*  The  llgures  in  this  column  have  no  reference  to  the  other  c«»lumns 
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id03 — continued. 


PBBCENTJOKS  Ot  BlBTHS  rBgl.iorai 

i  4r 

CerlflL'atB- 

"1  „„i,» 

VnoclmiMon 

dDiiav  the 
coJeBdor 
year  1903. 

METBOPOLITAN 

*!.> 

(11                  (S.) 

(Col«. 

AS.), 

71-8 

4                 ITl 

17 

6                    3,W3 

BsrmaDdMZ. 

«l 

3                 43'S 

44 

1                    S.463 

BcthaftlQroML 

we 

e            3ya 

ai 

4         ]|          B,in 

Oambonrell. 

TSJ 

3 

IS-fl 

14 

»         i           1.2.S 

Obelsea. 

T8-3 

0 

iO'8 

11 

8         ''          S^ 

Folbum. 

BJ'» 

6 

B'g 

7 

5                  l.tteS 

Hoorgp,    Bt,     Hanover 

Sqnare. 
Oeaive,  SL,  Id  tbo  Bn«t. 

91-8 

1 

!»'0 

» 

7                    1M3 

IB-G 

1 

K-6 

n 

1        I            710 

ailes.  HI.,  and  St.  Q  eorge. 

W3 

8 

lO'B 

11 

1         i'          4,878 

Oreenwloh 

KI-S 

S 

26-3 

w 

1                  WW 

Backnsy. 

80-0 

s 

7-fl 

» 

4         !           2.B44 

a-T 

a            7-4 

e 

2              i;«ii 

Hampetead. 

«6'4 

4                ZJ-8 

33 

a              3^1 

Holbara. 

TS'tl 

8         '        l«-9 

17 

7                    7367 

mtnitloD. 

Wl 

7                  ll-B 

7 

3                    S,IS6 

KenslOBton. 

TO-6 

0                 IBJ 

£0 

4          1          fl,M3 

LamlKtb. 

78-1 

7            iro 

la 

G          j          3WS 

79  0 

B         ;        \I>-A 

u 

3                       » 

7B-7 

4 

121 

19 

G                    3.4GG 

31-1 

3 

639 

6S 

8         t         1,H7 

Mile  End  Old  Town. 

9,-e 

e 

e-G 

10 

1      1      2.-m 

es-4 

7 

25-6 

3D 

2         :'          4,E3fl 

Pnocra^  St. 

4(-4 

S 

43-8 

44 

2             mi 

PopUu. 

61-R 

3 

36-1 

M 

4       ,        a,W 

Shored  Itvli. 

(Q-X 

5 

34-8 

» 

4                    4,BG7 

Boulhwurk. 

SI-4 

3 

36-B 

n 

s              Ltea 

Stepney- 

TS'B 

4 

la-a 

IB 

0         i             SIS 

Strand. 

n-fl 

4 

17-8 

le 

I                    9,161 

WandiworthaodOlap. 

7»'« 

> 

i;-B 

13 

4 

8S-S 

i 

»-s 

e 

5         ',          2^ 

Whltecbapcl 

n-o 

,        1        7. 

B 

7         i;          3,4B1 

Woolwlffb. 

«■!• 

0-B         1       «-S 

28 

1         |l         BB.170 

Digest  ol 


In  tbe  tsUe,  wblob  strictly  refer  to  the  MrHit  nvlttered  lo  IWH 
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BSl  of 

clnatlon 
anis,19(M^ 


RETUR5S, 


M 

% 


OD 


go  J 

IP 

lis 


I 

a 


•2 

a 
o 

& 

a 
o 


0 

P 

5 


BEDFORD. 

Amptbill  .. 
Bedford 
BiralMwade 
Leighton  Bazsard 
Luton 


BBBKS. 

Abinffdon 

Bradfleld 

Basthampittead . . 

Faringdon 

Hungerford  and  Ram»- 

bury. 
Maidenhead 
Newbury  .. 
Readinf?  . . 
WaUingford 
Wanta^re  . . 
Windsor  . . 
Wokingham 


BUCKINGHAM. 

Amersham 

Aylesbury.. 

Buckingham 

Kton 

Newport  Paifnell 
Winslow    .. 
SVvcombc  .. 


CAMBRIDGE. 

Cambridge 

Caxton  and  Arrington 

Chesterton 

Ely 

Linton 
Newmarket 
North  Witchford 
Whittlesey 
Wisbech     •• 


486 

686^ 
410  ' 


406 
496 
S34 
SIX 
867 

615 
450 
1368 
317 
349 
974 
390 


578 
578 
233 
908 
720 
148 


840 
173 
742 
494 
254 
837 
444 
238 
848 


4370 


844 
332 
509 
244 
322 


4406  I     1,741 


861 
357 
296 

3900 

319 

496 
403 
944 
283 
290 
831 
345 


6326       5,181 


4,205 


438 
447 
192 
791 
516 
94 
695 


4,470   3473 


675 
158 
645 
439 
235 
732 
."»! 
208 
729 


1 
1 


2 


2 


3 
1 


1 
1 
1 

1 
3 


4 

1 

1 

18 

— 

1 
2 

1 
3 

— 

1     - 


8      - 


11      - 


76 

13 

102 

128 

672 


990 


5 
3 
1 
7 
8 

43 

15 

41 

6 

5 

17 

4 


156 


73 
60 
21 
16 

129 
42 

354 


695 


567 


29 

72 

_ 

12 

22  : 

48 

18 

24 

— 

12 

6 

59 

22 

34 

—  1 

16 

12  1 

71 

25 
97 
56  , 
24  I 
141  : 


343 


28 
84 
19 
18 
29 

45 
16 
232 
16 
32 
63 
25 


33 
53 
14 

67 
54 

10 
1(« 


31*9 


109  ;       348  i 


1 
1 


83 


36 


45 


4 
9 
5 
4 
3 

7 

5 
10 

6 
12 
16 

6 


8 


e 
a 

a 

5 


52 

8ir7 

17 

12 

141 


4  !     U» 


15 
23 
10 
15 
9 

23 

9 

t«7 

6 

10 

44 

9 


830 


5 

28' 

11 

51 

— 

5 

4 

37 

i 

14 

1 

1  ' 

139 


229 


14 

1 
47 

— 

2 

9 

18 

4 

0 

4 

2 

12 

27 

1 

.?i 

32 


152 


The  figures  in  this  column  have  no  reference  to  the  other  columns 
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1902— continued. 


Perobntages  of  BiQTHs  registered 
Id  19 12. 


Suoeess- 
fnUy 
\'aoci- 
nated. 


(L) 


Exempted 

by-don- 

Mnentious 

Objection** 

Oerti- 

flcates. 


(2.) 


Not 

finally 

aoconnted 

for,  in- 

cludint; 


Unvacci 
natod. 


IKMtponed.! 


(3.)        :  (Ool8.2A3.) 


Total 

Number 

of 

Certificates 

of 

SucoMsfnl 

Primary 

Vaccination 

at 

ALL  AGES 

received 

during  the 

calendar 

year  19(0. 


80'7 
89*6 
fiO'O 
88'3 
8S1 
85*3 


76-9 


75-8 
T7-3 
82'4 
871 
71*7 
63'6 
63'3 


rro 


80'4 
91*3 
86*9 
88*9 
93*5 
87*6 
86*6 
87*4 
86*0 


86'S 


I 


I 


e«i 

161 

10*8 

26*9 

1-60 

ro 

661 

661 

74 -J 

14*9 

2'6 

175 

<        69*6 

31*2 

3*2 

34*4 

83*2 

1 

63'7 

11*1 

63*8 

42*4 

241 

251 

49*2 

88*7 
83*8 

1*2 

4*7 

6*9 

0*7 

7-6 

8*2 

1       88*6 

0*8 

4*6 

4*8 

85*5 

2*5 

61 

8*4 

1        86*9 

2*2 

5*0 

5*2 

7*0 
3*3 
2*2 
1*9 
1*4 
1*8 
1*0 


3*3 


12*6 
10*4 
9*0 
1*8 
17*9 
28*4 
27*1 


4*9 
3*1 
35*3 
3'8 
6*3 
6*1 
3*8 


13*4 


16*6 


8*5 

3*0 
3*6 

0^7 
6*0 


6*7 
2*8 
21 
4*5 
2*9 
14 
11*3 


5*9 


7*3 
1*2 
3*6 
2*6 
2*4 
4*7 
0*7 
5-5 
3*9 


8*2 


40 


11*9 
6*4 

38*6 
5*7 
7*7 
7*9 
4*8 


16*7 


18*3 
13*2 
11*1 
6*3 
20*8 
29*8 
88*4 


21*4 


10*8 
1*2 
6*6 
6*2 
2*4 
6*4 
67 
6*5 
6*3 


6*2 


326 
466 
462 
340 
365 


1358 


382 
363 
316 
270 
311 

493 
407 
1^ 
278 
331 
812 
429 


6,937 


876 
614 
201 
853 
544 
100 
702 


3;890 


883 
161 
717 
442 
216 
806 
412 
212 
740 


4,687 


A^P.  A,  1^0. 

Digest  of 
Vaccination 
Oflicers* 
Returns,  UKM 


BEDFOBD. 

Amptbill. 
Bedford. 
Biggleswade. 
LcHghton  Buzzard. 
Luton. 


BERKS. 

Abingdon. 
Bradfleld. 
Easthampstead. 
FaringdoD. 
Hungerford  and  Rams* 

bury. 
Maidenhead 
Newbury. 
Reading. 
WalliniCord. 
Wantage. 
Windsor. 
Wokingham. 


BUOKINOHAM. 

Amersbam. 

Aylesbury. 

Buckingham. 

Eton. 

Newport  Fagnoll. 

Winslow. 

Wycombe, 


OAHBRIDOE. 

OambridgCL 

Caxton  and  Arrington 

Chesterton. 

Ely. 

Linton. 

Newmarket. 

North  Wftchford. 

Whittlesey. 

Wisbech. 


In  th*  table,  which  strictly  refer  to  the  births  registered  in  1903. 


19^ 


Mtof 
cinatioD 

SOTb 

urns,  1903. 


BBTUB98, 


I 

n 


0HE8TEB. 

Birkenhead 

Bncklow 

Chester 

OongletoD 

Macclesfield 

Nantwich 

Northwich 
Bancom    ..^ 
Stockxwrt 

Tarvin       

Wirral       


COBNWALL. 

Aastell,  8t. 

Rodmin 

Camel  ford 
Colamb  Major,  St 

Falmouth 

Germans,  Rt 

HolBton 

Ltiunceston 

Linkeard 

Penzance  

Redrath    

Stratton 

Truro         


CUMBEBLAND. 

AlKton-with-Garrigill 

Bootle 

Brampton . . 

Carlisle 

Cockermouth     . . 

Longtown . . 

Penrith 

Whitehaven 

Wigton 


{^268 
1403 
1,434 
878 
U95 
S.238 

IMl 
1,191 
4,043 
387 
1,212 


21,600 


860 
391 

179 
332 
544 
472 
479 
311 
568 
1,122 
1,173 
146 
772 


(,339 


72 

483 

169 

1,617 

2,166 

129 

510 

1,776 

559 


7,470 


DEBBY. 

I 

Ashbourne          ••        ..    '  541 

Bakewell 882 

Belper        ,  2,140 

Chapol-en-le-Frith      ..  719 

Chesterfield        ..        ..  5,053 

Derby        3,277 

Glossop 529 

Hay  field ,  367 

Shardlow  ..        .          ..    i  1,5S8 

I  16,086 


4,675 
1,787 
1,261 

741 
1,164 
1,800 
1,497 
1,068 
8^81 

850 
1.090 


18,443 


743 
339 
151 
282 
407 
416 
341 
269 
443 
906 
802 
105 
621 


5,824 


51 
422 
141 
1.445 
1.151 
Iti 
469 

1A31 
462 


5,788 


387 
702 

1,381 
6->7 

3.072 
856 
359 
290 

1,160 


8337 


81 

6 

8 

16 
8 
1 
4 

8 
4 


81 


2 
3 
1 


12 


1 
o 

2 


6 


10 


140 


16 
8 
4 

4 
43 

"6 
12 
32 
80 
12 

^4 


194 


7 

4 

3 

8 

246 

3 

10 

41 

20 

341 


19 

62 

191 

2 

80 

224 

90 

4 

67 


5 
9 
1 
7 
6 
88 
7 

13 

60 

1 


471 

116. 

188' 

76 

93 


186 

101 

696 

88 

76 


1,913 


71 
26 
18 
26 
68 
36 
61 
84 
39 
98 
175 
7 
60 


684 


9 

46 

IS 

ISO 

843 

10 

26 

167 

61 


14 
16 
21 
80 
18 
83 

6 
18 
63 

3 
23 


206 


7 

1 

4 

9 

14 

12 

26 

1 

15 
13 
37 
1 
34 


164 


8 

7 

20 

97 
»> 

1 

13 
3 


166 
S 
33 
86 
81 

160 

10 

7 

819 

2 

20 


461 


80 

84 

2 

12 
i8 
10 
46 
5 
27 
88 
146 
33 
20 


4 

5 

14 

419 

1 

3 

32 

11 


694 

153 

.    «» 

53 

11 

71 

66 

23 

49 

314 

53 

299 

46 

7 

96 

664 

92 

1,240 

374 

1 

1,821 

37 

31 

11 

•10 

— 

23 

140 

26 

195 

1,522 

243 

3.746 

The  figures  in  this  column  have  no  rererence  to  the  other  columns 


19(^  —contintt«d. 


FEitaENTAQBi  o[  BIBTBS  r«slBtared 


■Jly 


J?_L 


Vosdnatlnn 
Bctnni,  IKA 


BodmlD. 

OnmelFord. 

"  ■       ■  HsJor.St. 


Alato  n-wi  Ih-GnrHelll. 


lb  MrlcUy  reFer  to  the  blrlh*  reff)«lared  Id  1903. 
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pp.  A,  No.  14. 

igectof 

locliiatioD 

BoenT 

ilQnis,1903. 


RBTUHNSi 


DEVON. 

Axmineter 
Barnstaple 
Bidef ord    . . 
CreditoD   .. 
Devonport 
East  Stonehoose 
Exeter 
Holsworthy 
Honiton     . . 
Kingsbridse 
Newton  Abbot   .. 
Okehampton 
Ply  month.. 
Plympton  St.  Mary 
Sonth  Molton     . . 
TavUtock . . 
ThomaA,  8u 
Tiverton    . . 
Torrington 
Totnes 


DOB8ET. 

Beaminster 
Blandford . . 
Bridpgrt    . . 
Ceme 
Dorchester 
Poolo 

Shaftesbnry 
Sherborne 
Stnrminster 
Wareham  and  Porbeok 
Weymouth 

Wimbome    and  Oran- 
borne. 


DUBHAM. 


Auckland  .. 
Ohester-le-Street 
Darlington 
Durham    . . 
Easlngton  . . 
Oateshead . . 
Hartlepool 
Houghton-le-Spri  ng 
Lanchester 
Sedgefleld . . 
South  Shields     . . 
Stockton    . . 
Sunderland 
Teesdale    .. 
Weardale  .. 


S16 
921 
543 
SSO 

2,068 
429 
791 
2U2 
4d3 
360 

1,664 
374 

2,964 
460 
288 
566 

1,196 
610 
299 
923 


15,672 


L>28 
267 
261 
118 
382 
946 
270 
264 
199 
338 
961 
396 


AfilB 


3351 
2,409 
1,692 
2,534 
2,136 

«,7eo 

3W 

1,623 

3,048 

771 

6,230 

2,201 

6.700 

576 

434 


43,672 


13,166 


204 

220 

229 

103 

3S2  I 

709 

228  , 

222 

169 

306 

768 

386 


3,816 


2,456 
1,975 
1,274 
2,030 
1,«22 
4.202 
2,753 
1351 
2331 


4.629 

1,796 

5,006 

488 

343 


33,123 


i 

fl 

g 

t» 

1 

•V4 

3 

>>                 1 

1 

Bema 

284 

1 

768 

— 

454 

2 

300 

— 

um 

6 

363 

1 

636 

1 

180 

— 

425 

— 

314 

1 

1344 

6 

S19 

1 

2316 

9 

991 

-» 

263 

— 

612 

-~ 

1,046 

3 

666 

— 

200 

— 

839 

2 

31 


1 


8 

8 

7 
19 

B 
12 
14 
11 
14 

1 
18 

9 
30 

1 


165 


1  i    - 


8      - 


10 
41 
16 


8 
1 
2 
3 

28 
4 

24 
3 
I 

IS 

13 
6 
5 

10 


189 


1 
6 
1 
4 
3 

60 
4 
3 
8 
9 

59 
6 


163 


307 
36 
91 
80 
15 

196 
19 

114 
9 

39 
46 
40 
16 
SO 


1,044 


19 
76 
46 
30 

185 
38 
95 
16 
32 
23 

128 
34 

852 
26 
19 
36 
75 
34 
27 
58 


1348 


20 
14 
22 
6 
18 
79 
22 
11 
10 
19 
60 
36 


317 


343 
274 
168 
263 
230 
726 
281 
181 
359 
81 
670 
223 
747 
47 
43 


4,636 


16 
24 

ll 
2 

21 
5 
2 
2 

20 
9 

60 
7 

1 

2S 
6 
S 
6 


276 


1 
1 
I 
3 
1 
46 
6 
2 
4 

11 

7 


83 


60 
29 
16 
46 
17 
78 
47 
15 
87 
3 

122 
80 

160 

10 

7 


728 


9 

21 
2 

219 
26 
34 

""2 
7 

29 

7 

214 

33 
3 
3 

40 

10 
4 
8 


663 


o 

16 

6 

2 

27 

50 

10 

16 

8 

3 

75 
13 


228 


177 
88 

136 
87 
40 
M47 
91 
65 

143 
11 

762 
96 

715 
14 
11 


3,987 


♦  The  figures  in  this  column  have  no  reference  to  the  other  columns 


190Z-iontinued. 


PBBCEHTAoaS  ol  BlHTBS  re(ulei«d 


Exempted 
by-doD- 
■cienlloDi 
Oblei^tloa" 


aJr'S.'^iile. 

Bideloril 

OrediuiTi. 

DSTODpOtt. 

Eut  Btonehoiuie. 

,  Hoteworlhr. 
Hanlton. 
ElDfBbridao. 

Okehumpton. 
Plymouth, 
Plrmpton  St  Mary 
Siutli  Molton. 

Thomas,  BU 

ToirlDKHiii, 


Shaftesbury. 


,  Obeeter-le^treet 
.  DarllngtoD. 
Durham. 

aBloahesd. 
BoiUepool. 
HoDsbua-te-Sprlng. 
Laacbeater. 


)h  itrlolUf  reter  bi  the  binbi  retHMered  In  IMS. 


a  I 
I 
1  I  I 

t1 


H5 

n 

||l 


BlUsrliSv 
Bnloti«e 
4:lieliiurord 

Oosmoir  .. 
GpplDS 
HkLrtosd    .. 

Sbldon     .. 
Ong»r 

I^BiTron  Woldra  "' 
Tendrin».. 
West  Ham 


CbeltFnham 
Chipping  Sodhnty 

Non-ent  .. 
Sorthlooi^h 
Slow-on-llie-Wold 

Tf^ury     '.'.        '.'. 
Tewkesbury 
Thornbury 
WeBtbnry-on-Reverr 


HEREFORD. 

nromynrd 
Dorc 

Hereford   .. 
ICtnatan     .. 

1.com!DSter 

tVeobley    .. 


18^ 

It 

>l 

2.m 

iSu 

' 

~ 

13 

230 

43 

m. 

*  Tbe  flgitrei  In  tbi*  oolumn  h&n  d 


1902— con/fntMff. 


FB&CENTAOES  ol  BiBTHS  regt'tered 

Total 

in  1B02. 

Nnmbor 

~                   of 

SaccesaFDl 

ute<L 

(idantlouii 

du^ns 

Dqvi 

1     """'"^ 

(L) 

(2.1 

<xt 

(Coin. 

.AS.)  l! 

ESSEX. 

87*1 

n 

g      '         45(1 

Blllorlcay. 

88-3 

( 

9                r-M 

Bralntne. 

Kl'8 

OhelDufard. 

7J-0 

1  ■ 

» 

7         '             B27 

ColohBttor. 

•0-fl 

J 

7                      3U5 

ro 

; 

I' 

iSEr 

»-3 

4                      4I» 

Leideannd  WinMroe, 

BG-a 

1                      r.73 

UaldoD. 

u-a 

Oogar. 

If 

2                      837 

OrSTll. 

BIM 

»               m 

Roohford. 

sa-i 

i( 

0                   .1,138 

a                :^ 

SairJon  Wftldeo. 

83-1 

fl                    1.164 

Teadrlni! 

er? 

'1 

28- 

au 

ee-o             i-a 

»I7 

S 

6                  28.042 

GLQUCERTBR 

7«- 

I 

I  -il 

15 

1                      388 

Barton  Ilegin. 

a- 

■i 

23 

6                   8,7fl2 

BrisloL 

«: 

i              m 

i 

13 

Ohtpplnn  Sod  Liu  rr- 

i 

fl 

7                      369 

Oireaowier. 

u 

24 

fi                      170 

Dunley. 

U 

S                    1,029 

84- 

'l 

1(1 

3                      liH 

NeWBDt. 

u- 

9                      1B7 

Nortbleach. 

84; 

U                      185 

Sto  w-on-tlie- Wo  Id , 

IE 

Si- 

e                      480 

Stroud. 

U 

17 

7                      ilia 

Tetliurr. 

1  ; 

U                      381 

1 

7 

8                      3BI 

11 

4a 

7                      339 

W  eitbu  ry  -on-8Bvcrn. 

u 

SG 

7                        97 

7S" 

18-7 

■ 

» 

2                      179 

Winrhcamb. 

MS 

0'S 

lB-4 

ae 

0           ia.vii 

nERKFORD 

M-fl 

_ 

4'8 

J 

S                      231 

Bromyord, 

■a 

4'3 

S 

■fi 

HsfSiord. 

S- 

8 

'8 

< 

9               ail 

SSSur 

9 

■8 

4                      901 

I'B 

;e 

( 

8                      378 

^Bominiler. 

h" 

8                      184 

Wroblay. 

85-S 

1-8 

4-6 

B 

"i              ejaa 

198; 


A,KO.U. 
ftot 


S  i 

— I 

g 

r-f 

— 

J. 

i 

j 

1 

i. 

III 

us 

s         >    . 

1 

HEBTFORD. 

Albana.  Ht. 
Baraflt 

Barkbamptiteiid. 
BiKbop  Slonford 
Bnntiniford 
Hataeld    .. 
Hemel  Hemintead 
Herttord  .. 
HItohin      .. 

Watford    '.'. 


HUMnNQDON. 

ualingdoD 


47* 

MT 

41 

v:'.' 

m 

7.207 

5^ 

870 

*"l 

87 

ta 

i 

81  i 

1.11B 

m 

'  -1     " 

9 

10 

;  ai^io 

« 

■"!-.    '"■ 

■«; 

27S 

88T 

•  Tbo  llguraa  in  thU  colamn  have  i 


1902— cofitimmt. 


PBKCESTAOBa  ot  BiBTBa  roBlflI*rcd 

Total 

in  W3. 

Nqmbor 

CerUOratei 

Bdcmim- 

br-Sm- 

Not 
anally 

'PrlmarY 
VacpiEQllon 

— 

tnUy 
noMd! 

clu^iDg 

Unvftcd- 

"H™" 

nitod. 

rereivod 
durlnitUie 
islendar 

year  1««. 

a) 

(2.) 

(S.1 

(Ool».K*l) 

• 

HBRTFOHD. 

ei-5 

Ifl* 

13 

g 

a:-! 

are 

AlbanB.Sl. 

TBS 

r7 

11 

1 

Ull 

Boiaet. 

78-7 

B;« 

e 

15-5 

■jm 

we 

7-e 

m 

Bl.hop  UtortlorO. 

SI'O 

:j 

2-fl 

131 

BunUoirtoril, 

M'l 

4-S 

181 

"s 

Wt) 

S38 

Hemcl  Hf  mi.>n«uL 

M-g 

2-1 

u'n 

m 

Hortiord, 

ng 

»'7 

a '8 

U-3 

4;b 

Boy»IOD. 

87  ■! 

4iil 

Ware, 

TS'l 

11 

ise 

!U8 

MD 

ra 

«.i 

J-B 

Welfryii. 

Wl 

B-l 

B-. 

H-0 

^938 

HDrmKODON. 

BS-S 

38 

3-1 

4'1 

IS 

HuDllnsdon. 

Wl 

j:^ 

V3 

2-4 

sen 

Iv«.8l. 

es-0 

S-B 

288 

Seot».st. 

88-7 

ro 

17                  3-7 

878 

KENT  tElTaA-MEriiO- 

POUTANI. 

87  ■! 

lO 

8 

e' 

315 

Ash  ford.  Rut. 

SI'S 

81 

) 

13- 

Aabfortl,  West. 

BS-B 

IB 

b; 

486 

BleiQ. 

87-0 

i 

^ 

Bridge. 

88-» 

t 

i- 

1*96 

Bromley. 

834 

r 

443 

Cnntarbury. 

87-5 

a 

■ai 

Cranbrook. 

H-i 

i 

B' 

2,718 

Dartrord. 

8S-1 

a; 

tas 

DoTer. 

n-8 

i 

aso 

Eutrr. 

gi'» 

a 

8' 

1,110 

EUuun. 

M-a 

I 

S' 

BS5 

K- 

s- 

B«7 

amvogendandMilioa 

i 

9- 

3as 

«-s 

1 

*■ 

Hoo. 

;b 

lo; 

Bt» 

Maidstone. 

) 

741 

Mailing 

■i 

i 

B- 

-■2SS 

Med  way. 

;i 

I 

6' 

730 

HlltOD. 

103 

RomneyUanh. 

■7 

] 

B' 

m 

■5 

3- 

481 

1 

e- 

UMT 

Btiood. 

'0 

s 

li; 

1» 

ff! 

s- 

7 

U88 

KrAS""- 

B-B 

1  -0 

w 

1,208 

B40 

-■■« 

...    1     ,.. 

21.7BO 

APP.A,  NO.'l( 
Dieeator 


n  tba  Mda^  wUcb  ■M0U7  Nter  t«  (he 
WB4 


birthi  iisiitarMl  la  UOg. 


1 1 1 


u 

i 

ti 

%   . 
i   1 

I  1 1    IP  ■ 


LAXCASTEB. 

Anhloa  -uti(lor-I.vi]e 
Uivrro  w-in-  I'orneirt 

Bluckliuni 


Jinglm 


Toilelh  Piirk 


I.KIOESTER. 
Aiihl)j--do-la-ZoiU'b 


UOj  '    Z030 


^U0        i.«lt 


*AW       SJ15 


1»J13  '   1S.IIS1  . 


touBhlwrniwU   ,. 

^torkct  HoHirortii 
31iirki'E  lIurboronB 


Oal-lor       '. '. 
nrantham.. 


*  TIM  ttatm  In  thJ^ooIamii  hava  i 


^1 


l90S~eontinued. 


Total 
'  "of 

5f-A!? 

Not 

SOOI^fQl 

Primary 

SaowM- 

clniUnE 

VikclaBiroa 

naled- 

nntod. 

^SB' 

ywrlBDl. 

(1.) 

(2.) 

<a.i 

IGoUa*3.1 

, 

LANCAbTEM. 

«a-T 

4-3 

I  -a 

1  - 

4,111 

AahtoD-uodM-Lyup. 

88- 

0-s 

■a 

l,7»3 

BurroT-ln-FurDwii. 

78- 

OS 

1  ;o 

3.408 

8S- 

HlncliliiirD. 

»■ 

ic7 

Bolton. 

51- 

we 

' '? 

se; 

Burnlov. 

to; 

■igSi 

Burr. 

0-3 

m> 

Clrarloy. 

n- 

o;3 

1  ;e 

1  ■ 

8;H8 

Uhorllon. 

«i- 

; 

CtltbnocL 

Ta- 
re- 

8U-B 

^:i 

;3 

'1 

X4W 

Fyllc.Thp. 

8-8 

■' 

■7 

HiwIlDgdcn. 

81-3 

7;8 

1.8S7 

UncailBT. 

86' t 

IVB 

3MiI 

Leigh. 

8S'i 

la 

■ 

16* 

Ts;s 

ICl 

1  - 

3sm 

Manchenor. 

I  ;6 

I ; 

383 

OldbAm. 

X-'T 

;T 

v.we 

nmiBklrk. 

88-S 

■2 

BJ(4 

rrescol. 

7S:4 

Pf«.tr.n. 

'8 

-B 

f.m 

I'TBStwtcb. 

lH-3 

1 :4 

i; 

a.uia 

Kocbdalo. 

so-1 

5T0 

1 

3- 

13- 

'iSI 

aalford. 

r.-3 

■I 

1  ■ 

1360 

Ton  Bill  Pftrk. 

89-» 

'4 

; 

i.m 

Btl 

■3 

4" 

4.188 

M-5 

■0 

a; 

17.380 

West  Derby. 

83-0 

-B 

B«l 

Wlgun. 

78-1 

Z-B                  T-8 

108 

133.173 

LEICBSTGR. 

50-0 

lfl-1 

23-8 

38-7 

961 

A.hby-de-lft-Zou=h. 

set 

4rs 

S'8 

B0*3 

M3 

Barrow-on-Ho«r, 

7S-S 

S'S 

9'fi 

19-0 

1D3 

BlIlndoD. 

M-8 

8D:1 

TB 

B7;7 

374 

HtfiiiioT. 

41 '0 

8-3 

271 

»y 

n'S 

B8:3 

76]  1 

2,170 

LfilNMItOT. 

4t;a 

4SI 

74 -« 

7-3 

l»-8 

»J0 

Lultorwortb. 

47-a 

4n-B 

B-3 

15-7 

auR 

Market  Boaworlb. 

m;3 

M-4 

37;8 

337 

38-9 

6-6 

370 

Melton  Uowbmy. 

J7-9 

M-a 

34-S 

eo-G 

sl,^~ 

LINOOLK. 

ll     vrs 

10 '6 

31 

139 

873 

Boston. 

s-e 

iro 

13-8 

Bourne. 

17-0 

18-K 

388 

Calslor. 

»'l 

8-e 

S3'0 

90« 

OluDlDrd  BBgg. 

»-e 

3-8 

tt-4 

788 

... 

rT 

3-1 

e-e 

-;S8 

Onattaiuii. 

li  Hm  WUek  vUdi  Mrictly  rer«t  to  tba  UrUu  resWered  In  KDl 


aoi 


l!| 


111 

IIS 


LINCOLN— (0«(, 


MIDDLESEX 


nrndoD 


MiiNMOUTH. 


aw 


U,i5B       8.:47 


SiSJr  :: 

i;.«   K»lii 

>"" 

^M;;v 

\\  *>.•<»«  Iwiu 

36 

-  , 

-  , 

-60 

1 

i.aM 

UJ7 

79 

74» 







*  AiluiDD  h>»  DO  iTfereim  to  the  olher  colunui 


IQOS^^-coiUinued. 


PBK  KNTAUM  ol 

ToWl 

Id  IRH 

Xumbar 

-    - 

.,„i„ 

•a. 

VftcrfSSircn 



h^ 

tor.ln- 

nJwd.'' 

received 
dartDffthe 

"■**"" 

poH^SLyl 

yeatlBOS. 

a> 

(11 

(S.) 

(Oota-aas.) 

LINCOLN -™»/. 

T7*S 

in 

sacs. 

73-2 

ro 

IB 

8 

7:s 

f 

3 

382 

78  a 

8- 

A 

'■^ 

liOPOlD, 

BO-7 

7* 

fl-a 

ni 

6- 

«;8 

I 

7 

m 

latlord. 

«B'0 

as' 

9 

XI 

i»ldiiiir. 

«0 

0- 

l-B 

4 

488 

Sum^Jrt 

83  4 

r 

i'B 

74 

~«-~ 

io-6 

4-4 

1(1303 

MIDDLESEX 

(BZTRA-HETHU- 

7«» 

n-fi 

12-1 

13-8 

*,1U 

Brent(ord. 

fll'fl 

a-il 

23 

3 

7«U 

Edmoataii. 

M-0 

3:b 

1 

[) 

1J«2 

HBDdon. 

0-3 

AM 

StaiDH. 

84'B 

0;l 

6-7 

6 

J 

IJWl 

Uxbrtdjfe. 

a*-7 

18-7 

Ma 

3.136 

WUlcBdon. 

73-1 

.-, 

-n-7— 

i83:il 

MotJUoum 

781 

J- 

44 

10 

B77 

Abervavonay. 

741 

1- 

Ij 

234 

is; 

4'3 

i9 

Cbapslow. 

7r8 

4:7 

X 

7»-8 

10 

MJ 

ri 

n-j 

lB-3 

1.01 

rontyijoot. 

78'! 

S-7 

10-1 

J3-8 

"^  8.701 

NOItFOLK. 

3'S 

3«7 

BfoHe™' 

^'B 

31 

3' 

2W 

BB'O 

S-1 

t 

a 

473 

Depwide. 

97' 7 

I't 

t 

9         1 

3H 

ni 

D-( 

r 

:tsii 

7SH 

1. 

i 

! 

38 

fsi^"'' 

al 

1 

: 

» 

3 

388 

Piem'.T.aii^aAVIoit. 

s^; 

1' 

1 

1 

1 

ESsa-^'"- 

u-i 

B- 

7  ■ 

n 

9 

King-*  Lynn. 

f 

Loddon  and  ClftTerlntr. 

SI'4 

1- 

SOCTord  and  Laundltcli. 

MS 

a- 

S3 

) 

Norwich. 

7- 

t 

J 

SmtU  burgh 

H-o 

US 

»;! 

B- 

■ 

1 

ThfUord.  ■ 

7- 

11 

1 

WciMu«ham. 

U-7 

4-E 

Wajland. 

n-D 

IS 

■ 

H 

I.18J 

TMnnwUi,Ore«t. 

ri-8 

lo-e 

6fl 

17-6 

8,127 

iPT.A,  Na 

PKntot 

Bsttmii  IMS 


Is  At  ttUa,  «bMi  iMMly  ntar  to  tha  Urtlu  N«toMnd  Id  UOl 


---  X. 


T 


.2E.       r>      —       — 


--rU, 


—  :3? 


:»- 

^^ 

? 

4? 

» 

« 

? 

L«i 

» 

y 

^ 

9> 

»» 

"• 

— 

A  ■ 

> 

• 

5* 

-i^m 

c: 

Sk 

.«* 

ST 

•i^ 

JH- 

^_ 

;a 

I*- 

f 

1!il> 

^^ 

♦. 

•4 

14 

I?- 

£ 

■^ 

12 

9 

Ir 

f 

17 

5» 

r» 

»' 

212 

I7^       L««i: 


<-.- 


TL    -iiiX 


fti-iilcy 

'I'ttlillK- 

Wlhiiy 


^k 

3U» 

I^ 

lir 

-?•■ 

- 

T-f 

™'- 

■     .^L 

=;•^ 

t^ 

■ « 

"      — 

*■-; 

-tt- 

^^ 

^^^^ 

■••* 

^ 

j^ 

t- 1* 

-.>? 

. 

^     ^ 

t.:4- 

^■g: 

• 

_-.-* 

'.  A 

3* 

•3- 

'3f- 

!i2: 

2.»*? 

>* 

♦J* 

<?.:-^ 

4.*f- 

i** 

:>sr 

lA*^ 

:.!-* 

i^nz 

I3.;i'.« 

n\ 

:i* 

•jv»i 

y37 

:w^ 

•r^3 

'.Kj.'. 

7«;3 

«!'.♦ 

yn 

r/.2 

4m 

•/72 

2M 

4:w 

:m 

•IJH 

2rA 

1 

3,4M 

1      - 


n     — 


43       - 


1 

3 

1 

1 

1 
o 

i 


10 


U 


1> 
16 

37 


3 
17 
38 
22 


370 


1 
4' 


1 

1 

1 

r. 

4.- 


f4i 

If 
44 

4"." 
74 

4^ 
14'. 


2^*75 


"4 

2."« 
23 
91 
44 
45 
18 
35 
17 


362 


124 
2 

3 
5» 

33 

12 


4 
4 
8 
4 
6 
1 
1 
6 
1 


36 


17 

f 
3|i4 


i 
•4 


31  y 


1717. 


."•S4 

5 

2l» 
?3ti 

18 
613 

18 

86  < 


2  a      2;:2ii 


16 

13   ' 
23 
H5 
10  ' 

1 

6 
9 


164 


'J*hA  llguroN  in  tliiN  column  have  no  reference  to  the  other  columnf 


20^ 


1902 — continued. 


Pbrcxntaou  ot  BiBTBfl  reeiitarad 

Cotlllcatei 

ilXAGM 

■arls 

Not 

<S.) 



i-i 

§1 

Ifi 

! 

31 

1 

J 

i; 

i 

8 

i 

s 

i 

i 
i 

■JWI 

'?■'- 
1,147 

NOBTHAJfPrON. 

Ketterlag. 

Walllngboronah. 

NOETHUMBKBLIND. 

AIniTlck. 

NOTONOHAM. 

«•' 

af6 

no 

- 

ejm 

ass 

11 

71C4 

11 
ri 

is 

i-s 

■9 

■0 

1    7 

■7 

i 

i 

.Si 

T7'3 

!1 

lO-l 

12-2 

17,437 

a 

i 

8 

1 

! 
1 

I 

I3'6 

Is 

ii7  "' 

et-4 

S-; 

18,830 

s 

i 
1 

1 

a 

0 

0 

l 

5 

S 
j 

7-6 

11 

1 

1 

i 
I 

1 

ass 

OZFOBD. 

Wiiney. 
Wooil«loek. 

T8-B 

■■' 

'"' 

U-9 

3^1 

DlcMtol 


la  Iba  tddK  vUeh  Mrfetlr  nter  to  tlie  Urtta  NfiMand  la  Un 


206 


RSTUBK8, 


Broa,litl 


BUTLAKD. 


Oakham    . . 
Uppingfaam 


SALOP. 


AWham 
Bridimorth 
Church  Strettoo 
Cleobory  Mortimer 
Clun 

Drayton    . . 
Elle^mere  . . 
Lodlow 
Madeley    . . 
Newport    .. 
Oswestry  .. 
Shif  nal 
Wellington 
Wem 
Whit<.*hnroh 


SOMERSET. 


Axbhdge  .. 

Bath 

Bridjrwatcr 

Chard 

Clutton      . . 

Dulvcrton . . 

Fromo 

Keynsham 

Lanjn>ort  .. 

Long  Ashton 

Shepton  Mallet 

Taunton     .. 

Wellington 

WellK 

Will  it  on     .. 

Winoanton 

Yeovil 


I 


a    ' 
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'.A,Nai5.  Report  on  the  Arrangbmbnts  in  Gbbm any  for  the  Isolation 

of  Small-pox  cases;  by  Dr.  R.  Bbucb  Low. 

Conflicting  statements  having  been  made  from  time  to  time  in 
the  public  press  as  to  the  methods  employed  in  G^ermany  in 
dealing  with  small-pox  patients,  the  {Resident  of  the  Local 
Government  Board  determined  to  obtain  through  his  medical 
staff  information,  collected  personally  in  Germany,  of  a  sort  to 
enal^e  him  to  contrast  the  actual  methods  employed  there  with 
those  existing  in  England  and  Wales.  The  mission  was  entrusted 
to  me,  and  I  visited  a  number  of  the  principal  towns  in  Germany 
during  the  autumn  of  1903. 

As  a  preliminary  to  my  inquiry,  I  proceeded  to  Berlin  to  confer 
with  the  officials  of  the  Central  Imperial  Health  Office,*  and  to 
ascertain  from  them  if  it  were  possible  to  see  current  small-pox 
cases  undergoing  isolation.  But  as  no  cases  of  the  disease  existed 
in  Germany,  so  far  as  the  Central  Health  Office  were  aware  at  the 
time  of  my  visits  it  was  arranged  that  I  should  visit  representative 
towns  in  the  four  chief  States  of  the  German  Empire,  viz.,  Berlin, 
Cologne,  Frankfort-on-Main,  Wiesbaden,  and  Mainz,  in  the 
kingdom  of  Prussia ;  Munich  and  Nuremberg,  in  the  kingdom  of 
Bavaria  ;  Dresden  and  Leipzig,  in  the  kingdom  of  Saxony  ;  and 
Stuttgart,  in  the  kingdom  of  Wiirttemberg.  I  accordingly  visited 
these  ten  towns,  cocJerred — except  at  Mainz,  where  circumstances 
compelled  me  to  be  content  with  the  evidence  of  lay  officials — 
with  the  physicians  of  the  hospitals  at  each  place,  inspected  the 
accommodation  provided  for  small-pox  cases,  and  obtained  also 
information  on  the  subject  of  my  inquiry  from  local  medical  men, 
municipal  officials,  and  others.  While  in  Berlin  I  had  the 
advantage  of  conferring  with  Dr.  Pistor  (Geheimer  Ober- 
Medicinalrat  and  vortragender  Rat  im  Ministerium  der  Geist- 
lichen  Unterrichts  und  Medicinal  Angelegenheiten),  from  whom 
I  received  valuable  documentary  evidence. 

At  the  Central  Imperial  Health  Office  at  Berlin  I  obtained 
the  following  general  information  on  the  subject  of  my 
inquiry  : — 

The  regulations  as  to  notification  and  isolation  of  small-pox 
cast»8  ill  the  German  Empire  are  drawn  up  in  compliance  with 
the  "  Law  concerning  the  comlxiting  of  diseases  which  constitute 
a  common  danger."  This  law  is  dated  June  30th,  lOOO.f  The 
regulations  in  force  prior  to  the  law  of  1900  did  not  differ  in  any 
essential  features. 

The  notification  of  small-pox  is  obligatory  throughout  the 
German  Empire,  and  the  persons  required  to  notify  the  disease  to 
the  police  authorities  are  :  (1)  the  attending  medical  practitioner, 

*  Kaiserlichefl  Gesundheitsamt. 
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(2)  the  h«ad  of  the  hooBehold,  (3)  auy  person  who  has  attended    app.a.no.16 

on  or  nursed  the  patient,  (4)  the  person  in  whose  dwelling  or  on  the 

lodging  the  case  or  death   has  occurred,  and  (5)  the  Coroner,  arrawmen^ 

"Those  named  in  (2)  to  (5)  are  only  bound  to  give  notice  if  the   Sie]aMAon^ 

first-named  is  not  at  hand."     As  soon  as  the  police  authorities  of  ^MeSTSy^Sr. 

the  district  have  received  notification  of  the  occurrence  of  small-   R.  Bruce  Low, 

pox,  the  information  is  at  once  communicated  to   the   Medical 

Officer  of  Health,  whose  duty  it  is  to  examine  immediately  into 

the  circumstances  of  the  case,  and  to  make  a  report  thereon.     All 

persons  suffering  from  small-pox,  or  suspected  to  be   suffering 

from  small-pox,  can  be  ordered  to  hospital  for  isolation  if,  in  the 

opinion  of  the  medical  adviser  of  the  local  authority,  the  patient 

cannot  be  properly  isolated  at  his  home.  In  particular  cases  where 

the  condition   of  the  sick  person  is  so  grave  as  to  make,  in  the 

view  of  his  medical  attendant,  his  removal  to  hospital  dangerous 

to  life,  he  may  be  allowed  to  remain  at  home.     1  was  informed 

also  that  in  rural  districts  remote  from  any  hospital  the  patient 

might  also,  with  the  consent  of  the  Medical  Officer  of  Health,  be 

permitted  to  remain  at  home  during  his  illness. 

On  the  occurrence  of  a  case  of  small-pox  in  a  house,  the 
"  contacts  "  are  immediately  vaccinated  or  re-vaccinated.  In  some 
towns,  the  "  contacts"  are  removed  to  a  place  of  isolation  till  the 
danger  of  their  developing  small-pox  has  passed. 

In  Germany  separate  small-pox  hospitals  are  not  provided, 
except  in  rare  instances.  Oases  of  this  disease  are,  as  ii  rule, 
removed  to  the  general  hospital  of  the  town  or  district,  where 
c^nmionly  a  pavilion  is  kept  always  in  readiness.  Not  unfre- 
quently  it  is  thought  enough  to  clear  out  the  patients  from  some 
occupied  pavilion  and  transfer  them  elsewhere,  so  as  to  make 
room  for  the  small-pox  case  or  cases.  In  a  very  few  instances,  as 
for  example,  at  Frankfort- on-Main,  the  portion  of  the  general 
hospital  site  on  which  the  small-pox  pavilion  stands  is  fenced  by 
a  stone  or  brick  wall,  to  prevent  communication  between  the 
other  parts  of  the  hospital  and  that  on  which  small- pox  cases  are 
isolated.  This  pavilion  is,  in  the  absence  of  small-pox,  commonly 
used  for  the  treatment  of  other  maladies,  infectious  or  otherwise 
as  required.  Occasionally,  as  at  Dresden,  arrangements  are  made 
to  erect  a  temporary  wooden  fence  round  the  small-pox  pavilion 
as  soon  as  a  case  is  admitted.  But  generally,  as  has  been  said, 
small-pox  cases  are  isolated  in  a  pavilion  standing  on  the  site  of 
the  general  hospital,  and  in  no  way  shut  off  from  the  rest  of  the 
establishment.  In  most  cases  this  pavilion  is  supplied  with  food 
from  the  central  kitchen,  and  the  soiled  linen  of  small-pox  patients 
is  sent  to  the  general  laundry  after  being  steeped  in  some  disin- 
fecting solution.  The  nurses  and  the  medical  officer  or  any  other 
persons  whose  business  brings  them  into  relation  with  the  small- 
pox pavilion  are  at  once  re-vaccinated  as  a  matter  of  routine  ;  but 
re-vaccination  of  the  whole  hospital  personnel  is  not  carried  out, 
reliance  being  placed  on  the  statutory  vaccination  and  re-vacci- 
nation of  the  general  population  under  the  German  Vaccination 
Law  of  April  8th,  1874.* 


*  Young  children  mast  be  vaccinated  before  the  end  of  the  calendar  year 
following  the  year  of  birth  :  and  all  school  children  must  be  re-vaccinated  in 
their  twelfth  ye«r.    Obedience  to  this  law  is  enforced  by  fine  or  imprisonment. 
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.!To.i&       Making  inqniry  as  to  whether  small-pos  had  been  ottserred  to 

~  spread   Erom   the   iaolation  pavilioD  to  the   reet   of  the    general 

muau     hospital  or  to   hoii«^  in   the  immediate   neighbourhood,  I  vu 

SEi'"  informed     by     Dr.     WntidorfF    (Geheimer    Ke^ierangsrat    nnd 

N?"      Director  im  KaiserlicheD  (lesnndheitaamt)  that  inetancee  of  ench 

■•Low.    spread  were  very  rare,  and  that  when  they  did  occur  the  persons 

infected  were  thoae  whose  primary  vaccination  had  not  for  one  or 

another  reason  been  carried  oat,  or  whose  re-vacci nation  had  been 

performed  at  a  comparatively  distant  period.     Dr.  Wntzdorff  also 

told  me  that  occattionally  small-pox  cases,  not  diagnosed  at  first  as 

BDch,   had   been   admitted   to   wards   or  pavilions   in  a  general 

hospital   and  had  spread   the  infection  to    unprotected  persone 

coming  into  relation  with  them.     At  Berlin  several  instances  of 

this  kind  had  recurred   both  at  the  Charite  and  at  the  Friedrich- 

shain  hospitals  during  the  last  few  years,  as  will  presently  be 

seen.     In  the  opinion  of    Dr.    Wutzdorff   and    other     medical 

anthorities  with  whom  I  conferred,  the  immunity  from  smaU-nox 

displayed  by  ihe  people  residing  in  and  around  a  general  hospital. 

when  that  disease  watt  being  isolated  there,  is  entirely  due  to  the 

almost   complete    antecedent    protection    of   the    population    by 

compulsory  vaccination  and  re-vacci nation. 

There  are,  it  seems,  no  general  instrnctions  issued  by  the 
(Jenlral  Health  Authority  to  the  local  anlhoritieH  of  towns  and 
districts  in  Qermany  at<  to  the  construction  and  administration  of 
small-pox  pavilions.  Each  municipality  makes  its  own  arrange- 
ments for  the  isolation  of  small-pox  under  the  advice  and 
direction  of  its  Chief  Medical  Officer. 

There  appeared  a  general  consensus  of  opinion  that  a  con- 
siderable proportion  of  the  small-pox  cases  now  met  with  in 
Qermany  were  in  the  persouH  of  foreigners ;  especially  Russians, 
Austrians,  and  Italians,  many  of  whom  come  to  (jermany  to  work 
in  new  industrial  undertakings,  or  as  laboorers  on  the  construc- 
tion of  railways  or  on  other  public  works.  Many  of  the  out- 
breaks of  small-pox  reported  in  Germany  occur  in  towns  and 
districts  situated  on  or  near  the  Russian  or  Austrian  frontiers, 
especially  the  former.  There  are  considerable  commercial  com- 
munications between  soms  large  towns  in  Germany  and  Russia, 
and  small-pox  has  been  observed  in  Russian  commercial  men 
visiting  Berlin  and  other  places  in  connexion  with  their  business. 
Further,  Russian  and  other  emigrants  passing  through  Germany 
on  their  way  to  Hamburg,'  or  other  ports,  by  rail,  have  been  known 
to  infect  persons  whose  duties,  as  railway  officials  for  example, 
caused  them  to  visit  the  trains,  or  who  otherwise  came  casually 
into  contact  with  these  travellers. 

Importation  of  small-pox  infection  into  Germany  haa  now  and 
again  been  attributed  to  receipt  from  abroad  of  injfected  articles 
which  had  been  contaminated  through  being  liandled  by  persons 
suffering  from  the  disease,  or  which  had  been  made  in  dwellings 
where  small-pox  was  present.  Lastly,  infection  has  been  brougtit 
by  means  of  shipping  from  foreign  countries  to  the  lartrer  Geimnn 
iwrtfi,  such  as  Hamburg  and  Bremen. 
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«  [or  11K>2  ban  been  mpplicJ  lo  ma  trom  the  CenttHl 

, bjdct  Id  any  sliirht  coiTeelion»  which  may  be  found 

neceMiiT  when  the  Modiwil  9ia«i«i<>  (or  IflCEaro  Uaaod  oHlclalij', 

t  Then  WOTB  IM  draCh'  from  ■mftlUpoi  In  EoRland  and  Wales  dnrlng  190S,  hut  t  bavu 
beBn  uBBbls  to  obtain  the  corregpODdlni  Uguroa  for  QermaQy  [or  Chat  year. 

A  brief  description  of  the  uccommcHlatioii  provided  for  small- 
pox iaoiatioQ  in  the  ten  towoB  I  visited  is  given  below,  and, 
where  available,  a  map,  plan,  or  diai»rain,"  showing  the  site  of  the 
hospital  or  the  arrangement  of  tbi'  buildin^B  on  the  sitn,  with  the 
relations  of  the  small-pox  pavilion  to  the  other  hoBpttal  ward 
blocks  or  pavilions,  is  appended. 


Prussia. 

Btrlin  has  an  estimated  populatiout  of  1,998,146.  Smatl-pos 
cases  occnrriug  here  are  removed  for  isolation  to  Ihe  Royal 
Charile  Hospital,  which  is  situated  on  a  Bite  compriaing  18 
hec'tareej  of  land  in  the  north-western  jmrt  of  Berlin,  in  a  fairly 
populated  district  (see  map  appended).  TheCharitt'  is  the  largest 
general  hospital  in  Berlin  and  has  itboiit  1.500  beds.  Connected 
wiih  the  Charity  is  the  Medical  School  of  the  Berlin  University, 
inclnding  the  well-known  Pathological  Institnte,  attended  by 
large  nnmbers  of  stndents  and  medical  men.  At  the  Charite  are 
received  a  considerable  variety  of  cases,  snrgical  and  medical, 
inclnding  persons  suffering  from  infections  diseases.  For  the 
latter  three  pavilions  are  provided,  one  of  which,  divided  into 
two  wards,  with  a  total  accommodation  of  12  beds,  is  reserved  for 
small-pox.  This  small-pox  pavilion,  as  may  be  seen  by  a  reference 
to  the  map,  is  not  shut  off  from  the  rest  of  the  hospital  save  by  a 
low  open  iron  fence  (marked  by  a  dotted  red  line  on  the  plan 
annexed),  easily  surmountable,  which  surrounds  that  portion  of 
the  site  on  which  stands  the  pavilions  for  infectious  disease.  The 
small-pox  pavilion  is  only  about  24  feet  from  one  of  the  pavjliona 
used  for  isolation  of  scarlet  fever,  and  only  about  150  feet  from  the 
soutbem  boundarj'  wall  of  the  establishment  which  abuts  on  the 


*  Fat  macb  7alaBbIe  asHiataDce  i. 
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^L       hfUta 
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the  preparatian  of  Iho  appended  mapa, 
luu,  uui  diagirams,  I  um  indebted  to  Ueaare.  Bteley  aail  Hunter,  of  tbe 
ledioal  Depart  men  L 

t  ThMt  estimates  of  population  for  the  Mwna  viaited  by  me  are  taken  (ram 

tbe  DeoB liber  iwnes  of  ttte  "  Vi'riifi'ntlii'liHiigrn  am  lifm    Kit'ntrliekrK  (rcfvnd- 

hfUaaMe,"  published  weekly  at  Berlin. 

t  X baoWre  equals 247]  bocm, 
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't  A  Nu  If     hU'ihm       WLimj  a  <:<iiy*'  fil  Miia II -]/<•>   li-  arifniti4:f«I  tij«  ijiin»eh  and  otij«fr 
y^.  tfUilf  luid  olf   lur  cUt'  i!)iiiull-}Aix    pu\'ili<;ii  ur<-  r*:-\'in:*:\iJ3H*f(\    hv  (m*r 

je***"J**^^       of    Ui4    ii«jrpilal  UAriirilattI    lllir(li<.*al    <illi«J«'l>  :    tlii^n-    ih    lilt  K*^IJ»Tal    r»r 

UuUtluti  Vtt«:<'iiji»iion  ut  f.Uc  riiHi  tif  tin-  riiatl'  til  tijf  iJlJ^<)Jital  cir  ut  thf 
I^J***^.*^*  p»i(ii*|j(r  in  I  III-  iiAi'li'-iil  aii<l  'HiiiT  wanlh.  Tii«r«^  i-xiBih  iu  cou- 
S/ocxr^iM.  lii'xifMi  M'i(L  lUf  p.L^'liiiiur  liM*  iiilV'CCiiiur  iliA*^-A»u  ;:  t^iunl!  separate 
bLoi'k  t*jf  cUv  «w:«:oiiiiii<j'lulioii  iil  iuii-b«^  ifij^^aKt^^ii  iii  w«iitiui|r  uij  tiii^ 
i'lubi-  m!  «iiM«i.  b<j  (Uai  (Ut-  htiMll-fMi.y  iiiiro*'  or  iiunskfiH  >  U(m»'  Wf\  Bii^ep 
Uj  iL%,  fnikt'ttil  iiui'iMii^  bluiik  :  thi' <:iif)kiii^.  tinw^fve'.  lof  Th«^  Hinall' 
yux  ptAUvuir  uud  tor  cht-  muali-pox  iiurMu-  ir  doiu-  at  iht*  ct;iural 
k)U*Ui'(i.  MrliviMv  lUf  louil  l^  iji'iiugbl  lu  tii*- H)iecia)  ^vilioii.  Tii^ 
^ujjiti<U|<  i*f  toOiK'l  Jiiitni.  A,r..  afinr  uttrui'm  pnfCciUtJouh  have  lieeu 
lAktOi,  ir  i-tfc'i'Uvl  rti  cUi*  liuttpiUil  ctiiilral  latiudry.  Wiieu  Hmall' 
piix  ip  uiliuiiutil  (u  (iii^  pa^'iliou  at  ih^^  ^'iiariu'-  i:  if-  UHual.  1 
iiudi-iAUiiiil.  lo  ivUio%t'  .u«  fai*)v  atf  potMibli-  the  patieiiu*  Imin  thv 
ii«lui'iiiiii|f  ^Mi^ilioiir  i«»  Miiiii'  uth«?r  pan  uf  ch«-  huHpiial.  I  wah 
UifuiiiiiKl  h>  UoUirul-Aiv.(  8«:liap«?r  '{Mi.  ij\j.  Med.  Uai.,.  who  ih 
fJu  <Miu>t  Mt-^iu-ttl  JiiivcUir  of  ihi-  <yhariu^.  tiia*  reiiaiic*-  i^  placed 
u|H»ii  liu  ^»iv^u»ur  wict'iuiitiuti  and  i-e-vaccitiaiiuii  uf  the  pupula- 
Uuu.  Uii*ludUi|/  Uit-  ptttUiUU*  ill  the  h«jhpiiaJ.  to  pnit>^'*.  them  Imui 
liic  pt»MiUilc  ^plllMd  iif  chi*  iiiftM:tioii  fi'oui  HUiail-pox  uatteb  trei<.ied 
uiA  ihi'  AiU'  ut  I  he*  rhaj'il/-.  lit-  addiHi  thai  but  lor  uiaiuiory 
^«4ct*UAal.iiiij  lUiil  iv-VHcriiiaLioii  il  would  be  iteceiMarx  tu  liiid  a  Hile 
Ui  liu-  ctiuulj\.  aVkM,\  fii»iij  vht*  lowu  popuLaiiou,  where  Hiiiall  pox 
liiM-*  Uiyhi,  vkuhoui  dauber  U>  utht^ri^,  be  itiohited.  He  wat:  y^^ry 
»li'taiyl)  «»t  opUjUkii  thut  il  ir  I  hi*  uiiivrrual  vaucitiatioij  and  re- 
^tui'uifiruiii  <•!  iJii  ioiuiiiuini\  iiiat  piwruUi  8Uiall-p'>x  froiu 
,>|iiifitrit.b'.  ii«i«t  (lieii  \«  Will  III  I  I  lit-  pr.u'liuf  iu  i^ut'htidij  ihi-  w  hol^ 
i>;kMitt.  tif  .^4>^llii•lJ   i'f    (III    dissciiM-   in   (iiTUiauy    woti'd    hav^  to  i>«' 

(  iiui}iU'ii-t,<k  «  IliIi^;!  il.  \«liUli  \«<Mil'I  lli\ulvi'  fllorUiOUh  I'XpeiJbr  ir* 
itic  Ltd  pi«^  1  ir  Ar  iii.a(Ui>  ^iiMitl  liu*  ntlirialb  of  J^Tiin  iia'i  liO 
ti'.u  <»t  itiinj/iii^  Mijuti  p«»x  t»^l^  iiiffi  ihi*  (  haril/*,  ai-d  il  Wiih  iranf 
(Jtiii  .•!!%  ^pltttd  t*f  fliM.iM  («M»k  j'i&iti*  ti'tiin  ihc  Mijall-p<jx  jjavilioij. 
VNliiii  MI4  h  •kidiiitl.  il  \At4»  iijuiui)  Miiif'Jiii  uuvarcluated  perb<jiiu. 
iti  tkHk'»ti^  piicMiiir  \%  Ikum-  If  \Uic  iijun«;ii  liad  bt^i'U  performed  ai  a 
i«iiii^kijunvt  i\  «tiM««n(   dtfU.  liiiil    s^liuM*  proU*«>(i(iU.  therefore,  had 

<li.  1  xtiiiiiniit^  (111  ifdiil  Mii:(ll  p<'\  frlaliMio  of  Hfrlin  up  w 
Uu  piAiod  !ffi  viliicli  plll•(i^htll  dfUulfi  \s cic-  a\:(ilabl»'  al  ih*-  time 
III  ^kiU'iii^,  i  fltifl  tliuf  duiiiifef  (ht-  M  \i  11  \c«urp  froiii  ]><lO  lo  Jl^U 
Wu'ltt>ivi-.  (>ll(lilc^lk^  (Kt  iiiii'd  ill  «'.u-h  \  ciii*  ex<'«'pi  I  Wo  (viz.,  J  81*0 
Mild  r.HMi  .  ;iii.1  iliMi  ill  <i4«h  «*utbM>aik  I  lit*  origin  of  ihc  iufeciion 
viae-  iiMcid  If  fxKi^iic  K^  .  J<tiiM>i:iii».  Jl<:llK«ll^,  Au(<triaiiii,  J^>rlUf^uehe, 
liiAil  in  i>ii<  i(l^<ull(-«■  If  I  u  {ill  III  p  of  |M-rforiiiiiiK  iiegroi-K  froiu 
I'ciittilMiid  ill  <iciiii:iij  WfCii  Atritu.  In  all,  ^onle  70  cae^ti  were 
iv|K>*-f«Ml  111  ili<<  M*Vfii  \curtf  iierMitl  juM  rcfc^rrcil  to;   only  nine  of 

(IaC  c'aJK^  Wtif  t:ita( 

j^  v«4%  luUicfri'iiiy  yi*tuy  t.f  t«M2>   hvr  nt  M liicli  Mrcri*  f mUaI,  liocu rrrd  JD  l>ii^& 
^  «t»u«  tM^  *«UiifitMi  Mli^    ^{K■olutlj   ilittMu    Its    Dr.  WutAilorff.  th**  ouurt^ouv 
(||w«i^«i  •*!  '-'^  <  ciiiiul   tiii|K-MMl  llottlili  ortli't'.     'lhi»  (.Tuuti  rt«>jltiid  from  th« 
nftTTY  ell   All    iiiiif  t*|ft.i»t4l  t4u«-   III   »iii«H-pii]L    111   iftii   uuvMAxinat^   child/ 
1^  ^iIm  Ua|(«  yciirinJ  lii«{iii<it  Ml  FiicNliii'tivlmiu  (Mjn  Uid«  or  more)  id  ihtt 

mi^l^i  M«u«i   (li«i   flu    iliiM    MA*   iiii»ui)OMta<tull>    vHOtfiimU'tl  (111   two 
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•Qbwb*  of   Berllti.    Three  dAja  Uter  the  girl  died,  msd  cm  the  Mina  day  har    An>. 
intnnt  sitter,  og-ed  3  moatbs,  aickeaed  with  what  was  thought  to  be  uhioken-poi. 
She  •lno  WHS  rfliooved  to  the  (feneral  hospital  at  Friedrichshain.     In  her  c»»e    y"  'j- 
stDBll-jwi  was  diairno8«d  on  admissioo,  and  in  oonaeqneuce  the  iiifant  waa  at    inOermanr 
onoe   removed   to   the  small-pax   pavilion   at  the  Charili'^  Hospital,  where  she   tbelulatli 

rdily  died.  Starting;  from  these  two  cases,  a  localised  oiithreak  occurred  at  ■>'  amall-p 
FriediriohBhain  Hoapital  among  patients  who  had  been  iomatea  of,  or  who  ^^bJudb'i 
had  bad  relation  with,  the  pavilioD  in  which  the  two  children  had  for  a  while 
been  noraed.  These  oases  were  :  (1)  an  onvacainated  soarlatiaa  oonTaleacent, 
aged  9  ;  (3)  an  unvaocinatcd  measles  convulencent;,  aged  2  ;  (3)  a  whooping 
coogh  ooQvalescent,  aged  'H.  who  nlso  had  never  been  Toooinated.  These  three 
attacks  all  proved  fatal.  (4)  A.  woman,  aged  j!l,  convalescent  from  diphtheria, 
and  who  had  been  treated  in  the  block  to  which  the  two  flrat  oases  had  been 
admitted  ;  (.>)  one  of  the  nursing  staff,  aged  22,  who  had  been  in  relation  with 
■onie  of  the  previous  cases  ;  (S)  a  word-maid,  aged  30,  employed  in  the  same 
pavilioD  as  the  previous  case.  The  diphtheria  convalesoent  aged  31,  hod  been 
re.vaooinatod  19  years  previously :  the  nurse's  re-vacoination  bad  proved 
onsncceasfnl  ;  and  the  ward-maid  had  never  been  re-vaccinated  at  all.  The.amall- 
pos  attack  in  each  of  these  three  adulte  was  mild.  Later,  a  further  crop  of 
oases  of  small  poi  developed  in  the  Friedrichshain  Hospital,  vi».,  (7)  a  male 
aervant,  ag^  'i\,  who  bad  some  duties  to  perform  in  the  pavilion  to  which  the 
early  caaes  had  been  brought  before  removal  to  the  Charity  ;  he  bod  been 
vBociaated  in  infancy,  but  ansucoeasfnUy  re-vaocinat«d  in  boyhood ;  (8)  a 
medical  student  at  that  hospital,  aged  34,  raooinatcd  in  infancy,  bat  onsuooesx. 
fully  re-vaocinaled  in  boyhood  ;  (_9)  and  (10)  two  other  medical  students. 
uolleaKoes  of  the  former,  aged  retipeutively  '2'2  and  23,  both  vaccinated  in  iufauoy 
and  re- vaccinated  in  boyhood.*  (II)  A  workman,  ageil  3H,  employed  in  the 
hospital,  vaccinated  in  infancy  and  re-vaooinated  at  the  age  of  12.t  This  man 
bad  never  been  in  the  pavilion  where  the  othci'  cufef^  had  been  treated,  but 
prompted  by  ourioHity  had  ventured  close  to  the  door  of  the  particular  pavUion 
to  see  some  of  the  Mmall-pux  cases  that  were  being  removed  to  the  Charity.  The 
three  medical  students  were  present  in  Ihe  mortuary  when  the  body  ot  the  first 
ohild  who  had  died  from  unrecognised  Mmall-pox  was  examined.  All  ot  these 
flv«  last -mentioned  Friedrichshniu  cases  had  the  disease  in  a  mild  form. 

It  deserrea  mention  that  the  source  of  infection  of  the  two  tirst  cases  which 
started  the  outbreaks  in  the  Friedrichshain  and  Charity  Hospitals  was  traced  to 
a  lodger,  a  Itnssian,  who  was  etaying  temporarily  at  the  house  of  the  parento  of 
the  two  children  earliest  affected.  This  Ku^eian  suffered  from  "  pimplee  "  an  his 
taoa  for  which  he  sought  treatment  at  the  out-door  department  of  the  Charity, 
where  hi*  disease  was  at  first  diagnosed  as  ■'  Urticaria  Varioliformis  Universalis," 
A  student,  a^'ed  3^.  at  the  Charity,  who  was  attacked  by  small-pox  a  fortnight 
later,  was  regarded  as  having  been  infected  by  the  Russian  patient  in  the 
watting  room.  This  student  had  been  vaccinated  in  infancy  and  re-vacolnated 
in  boyhood,  and  nn successfully  re-vaocinated  on  entering  the  army.  Another 
student,  also  aged  23,  developed  Bmall-poi  a  fortnight  afMr  paying  a  single 
visit  to  the  pavilion  at  the  Charit4  where  some  of  the  Friudriohshain  patienta 
were  bsioK  isolated.  He  had  been  vacciuated  in  infancy,  but  his  re-vaocinatlon 
in  boyhood  was  onsucoessful.  Both  students  hud  mild  attacks.  Lastly,  Co  the 
ETonpof  oaaes  traced  to  the  Russian,  there  has  i«  be  added  Chat  of  an  nnvaccinated 
boy  aged  I,  whose  mother  had  lent  Che  mother  of  the  two  Brst  cases  a  sola  on 
which  the  children  had  lain  before  they  were  removed  to  Che  Friedrichshain 
Hospital.  This  boy  was  attacked  after  Che  aofa  was  tetnrned  Co  bis  mother. 
When  he  fell  ill  he  was  taken  to  the  Charic^  where  he  had  a  severe  attack  of 
oonflacat  small-pox,  and  barely  escap<-<l  with  his  life.  His  eyesight,  however, 
vaa  permanently  damaged. 

Thus,  from  the  Hnssiun  lodger,  smull-pox  diroocly  or  indirectly  spread  to 
16  pursona,  10  of  whom  were  adults,  all  raooinated  in  infancy  and  some  of  whom 
had  boon  r^vauuinabed  :  all  of  these  odnlCs  recovered,  none  of  their  attaoka 
having  been  si^vere.    The  remaining  six  were  ohildren,  whose  ages  varied  from 

*  These  students  were  re-vaocioated  when  it  waa  recognised  that  amall-poz 
had  oooorrod  in  the  hospiul,  but  they  had  already  received  the  infection,  and 
their  re-vaovioationi  were  unsncoesetul. 

f  He  was  alio  rv-vaccin.ited  along  with  other  members  of  the  hoapital  staff 
when  small- pox  wns  diuguoeed  in  the  llr>it  group,  but  he  had  already  been  infected, 
and  bad  passed  through  a  portion  of  the  incubation  period  of  small-pox,  so  that 
bia  UtMt  i»- vaccination  was  too  late  to  obe^  his  attack. 


I  DIB  UB 


AW.A.Na.111.     Umt  monthl  to  nine  jetia;   none  of  tbam  had  been  aaoccssfnlljr  TBOoinktedi 

five  ot  them  died,  and  the  sixth    nairowlj-  escaped  death,  bat   had  permanent 

injnry   of  his   eyasi^ht.      Id   tbe   tnmilj   Brut    attac1c(^d.   and   where    the   two 
uiiTncciiiated  ohildren  died,  the  only  other  child  of  the  famil^f,  atrod  five  ye«w, 
infant,  and  though  eipoBed  '    "'  "  '"'"    ' 


In  Oermany  foi 
Ibe  laoliillaQ 
of  amall-poi 

R.  Briioe  Low, 


had  been  vaccinated  aa  an  infant,  and  though  exposed  to  the  emall'poi  iufeotioa 
in  R  very  marked  degrM,  escapeii  entirelj'.  In  the  fumi];  where  the  iu> vaccinated 
bo.T  was  attacked  after  the  retara  of  the  infected  sofa,  there  were  three  other 
children,  al]  of  whom  had  been  succeesfutly  vaccinated  :  these  ohildren,  thongh 
exposed  to  the  same  infection  aa  their  uDvnccinated  brother,  escaped  attc^ether.* 

la  this  oonnexioii,  regarding-  the  spread  of  ^mall-poi  in  the  Berlin  Oharit^  to 
persons  who  had  not  been  previously  promoted  by  re- vaccination,  reference  may 
be  made  to  the  eiperience  of  Professor  Weinirand  of  Wieabaden,  while  acting  m 
resident  tnedicsl  ofScer  at  the  Charite.  tee  page  22t). 

Cologne  haa  an  estimated  population  of  399,126,  and  is  a  city  of 
great  importance,  commercially  and  otherwise.  The  occasional 
cases  of  small-pox  imported  into  Cologne  are  isolated  at  the 
Augasta  Hospital,  which  is  situated  in  the  north-easl^rD  suburbs 
of  the  city.  The  site  is  trapezoid  in  shape,  and  on  two  sides  il  is 
overlooked  by  rows  of  foar-atoreyed  buildings;  on  the  third  side 
runs  a  railway  embankment;  and  on  the  fourth  are  some  forts 
occupied  by  soldiers.  At  one  comer  of  the  site,  but  shut  off  from 
it  by  a  high  wall,  is  the  city  disintecling  station.  The  site  is 
enclosed  by  a  brick  wall  nine  feet  high.  The  honpital  has 
accommodation  for  575  beds  for  medical  cases  (no  surgical  cases 
are  admitted,  there  being  two  other  hospitals  in  the  town),  includ- 
ing 100  beds  for  cases  of  infectious  diseases,  such  as  scarlet-fever, 
measles,  and  small-pox.  A  hundred  beds  in  a  special  pavilion 
are  reserved  for  tuberculoais  cases  in  advanced  stages  of  the 
disease.  Tuberculosis  patients  in  lees  advanced  stages  are  treated 
according  to  modem  open-air  methods  at  a  sanatorium  outside  the 
town.  Nursing  at  the  Augusta  Hospital  is  by  Sisters  of  Mercy. 
There  is  no  separate  pavilion  for  smallpox  ;  when  a  case  is 
notified  a  pavilion  is  at  once  cleared  of  its  patients  by  removal  of 
them  to  some  other  part  of  the  hospital.  The  nurses  and  other 
members  of  the  staff  likely  to  be  brought  into  relation  with  the 
Bniall-poxcaseareat  once  re- vaccinated.  I  was  shown  the  pavilion 
usually  selected  for  the  isolation  of  small-pox  at  the  Augusta 
Hospital.  It  contains  two  lai^e  wards,  each  with  17  beds,  and 
three  small  private  or  observation  wards  each  with  two  beds — 40 
beds  in  all.  There  is  also  a  kitchen,  scullery,  and  bathroom  ;  the 
closet  accommodation  is  at  either  end  of  the  i)avilion.  There  is 
in  addition  a  sleeping  apartment  for  the  nurses.  This  small-pox 
pavilion  is  situated  about  30  feet  from  the  nearest  adjoining 
pavilion,  and  about  35  feet  from  the  boundary  wall.  It  is  about 
the  same  distance  from  the  main  hospital  kitchen  and  a  little 
further  from  the  central  administrative  block  (see  diagram  plan  of 
site  appended).  When  I  visited  the  Augusta  Hospital  I  was  met 
by  Professor  Minkowski,  tlie  Chief  Physician,  who  was"  gocd 
enough  to  explain  the  details  of  the  method  adopted  in  Cologne 
for  isolating  small-pox.  There  had  been  no  instance,  so  far  as  he 
knew,  of  spread  of  infection  from  the  pavilion.  He  expressed 
the  opinion  that  the  German  immunity  from  small-pos  was  due  to 


*  Hediiinal'Statistische  Mittheilungen  aua  ilein  Kai^rliahen  Clesundheitjiamte 
Band  iv.  Brgebniase  der  amthohen  PockuDtodedfallalAtietik  im  DeutscheD  Beiohe 
vom  Jahi  1806,  nebst  AnhwT^g  "  Die  PockenerkninkDngen  im  Jahie  1S99.'' 
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general  crompalsoTTTacciiiation  and  re- vaccination  ;  it  eonld  not,  he  AFP.A,No.n 

asserted,  be  attributed  to  Ihe  German  method  of  isolation,  which,  onth" 

he  pointed  oat,  would   completely    fail  if    it  were  carried  out  nrrnDgomsntt 

nmon);  a  population  which  bad  not  received  the  practically  com-  tbe  ^^"on " 

plete    protection    conferred    by    gtatntory    vaccination    and    re-  ^J^^^'i^* 

vaccination.  B.  Bnloe  Low. 

1  also  conferred  with  Dr.  Meiler,  the  Medical  Officer  of  Health 
for  Cologne,  who  agreed  with  the  above  opinions  expressed  by 
Proft^sor  Minkowski.  There  bad  occnrred,  he  s<tid,  bnt  Few 
smalUpoz  cases  iu  Cologne,  notwithstanding  the  many  foreigners 
who  visit  the  city  for  bnsiness  or  pleasure.  Only  one  case  of 
small-pox  had  come  nnder  notice  in  Cologne  daring  the  last  ten 
years. 

There  had  been  some  discussion  among  the  authorities  at 
Cologne  with  regard  to  the  provision  of  a  hospital  site  on  the 
outskirts  of  the  city  for  the  isolation  of  imported  cases  of  cholera 
or  plagae ;  but  1  understood  that  it  was  not  intended  at  present  to 
isolate  small-poic  anywhere  else  than  at  the  Augusta  Hospital. 

Frankfort-on-Main  has  an  estimaied  population  of  311,410,  and 
is  a  town  of  considerable  commercial  importance,  being  visited  by 
many  foreigners.  Whtn  small-pox  cases  occur  in  Frankfort  they 
lire  isolated  at  the  General  Hospital,  which  is  situated  on  the 
outskirts  of  the  town  on  the  south  aide  of  the  river  Main,  which 
hospital  has  a  total  accommodation  of  850  beds,  50  of  which  are 
-eservetl  for  infectious  cases.  Frankfort  has  been  somewhat 
fortunate,  so  far,  in  escaping  from  fatal  outbreaks  of  small-pox ; 
from  1 892  lo  1902  nine  fatal  cases  have  been  reported,  via.,  five  in 
1893  and  four  in  1900.  On  the  first  of  these  occasions  the 
infection  was  brought  by  workmen  from  the  Russian  bonier,  and 
on  the  last  it  was  believed  to  have  been  imported  by  a  Russian 
Pole,"  The  outbreak  of  1900  occurred  coincident'ally  with  a 
strike  among  local  joiners ;  one  of  the  foreign  agitators  who 
attended  a  meeting  is  believed  to  have  introduired  the  infection. 
Two  cases  were  notified  in  1901  ia  the  persona  of  two  Mormons 
who  had  arrived  in  Frankfort  from  America.  Neither  of  these 
persons  had  ever  been  vaccinated.  In  the  outbreak  of  1900 
there  occurred  altogether  26  cases  in  Frankfort  and  ueigh- 
ttonrhood.t  These  were  isolated  on  the  sitt  of  the  General 
Hospital  in  a  iravilion,  which,  though  used  commonly  for  other 
diseases,  is  emptied  for  the  reception  of  small-pox  as  soon  as  a 
case  of  that  malady  is  notified.  This  pavilion  is  subdivided  into 
two  large  and  several  smaller  wards  for  classification  of  the  cases. 
A  second  pavilion  adjoining  can  be  used  also  for  small-pox  if  the 
outbreak  assumes  larger  proportions.  Tlinre  is  a  separate  laundry 
anil  mortuary  for  the  portion  of  the  hospital  set  aside  for 
infentiouB  diseases,  and  the  part  of  the  site  on  which  the  small- 
BOX  cases  are  isolated  ia  surrounded  by  a  brick  wall  some  7  or 
f(  feet  high,  with  a  single  entrance,  which,  when  small-pox  is 

*  Beiiobc  Qber  die  im  Soinmuc,  lUuO,  beabaohute  BUtWrepidemiF.  Von  Dr.  H. 
Koafin«nn.    Mtlnchenet  Bled.  Wochenschrift  No,  SO,  1900. 

t  See  alio  Pookenepidemie  in  Frnnkfnrt  tt'M.,  von  Qeh.  San.  Bftt.,  Dr.  Orand- 
bomme,  KreisphysicoB  in    Frankfurt  a/M!.      Zeitsohrift   fUr   MeduinalbeAmt*. 

B«ft  4,  leoi. 


app,a,Kd.is,   being  treated  on  the  Bite,  is  kept  looked  :  so  that  in  this  w&y  thd 

onth~  small-pox  pavilion  'in  shut  off  from  the  rpst  of  flie  hospital.    The 

inGennanyfo  uurses  and  Others  of  the  fltatF  detaili^d  for  service  in  connection 
tbefsotatioQ  '  ^ith  the  amall-pox  patients  are  at  once  re -vaccinated,  and  the 
cB«fl*;'h)^',  Assistant  Medical  Oilicer  in  charge,  as  -well  as  the  nursee,  lives 
K.BrufeLow,  within  the  walled-in  area.  This,  I  was  informed,  ia  deemed 
necessary  solelj*  in  the  interests  of  those  patients  in  the  general 
hospital  who  may  have,  for  one  or  another  reason,  escaped 
Btatntory  vaccination  or  re-vaccination.  It  is  known  to  the 
medical  staff  that  when  foreigners,  snch  as  Rnssian  Poles,  Italians, 
or  Atistrians  are  admitted  to  the  general  wards  for  medical  or 
Bnrgicul  treatment  they  aie  frequently  fonnd  not  to  have  been 
vaccinated  or  re-vaccinated. 

I  conferred  with  Professor  von  Noorden,  Chief  Medical  Officer 
to  the  Frankfort  Hospital,  and  learned  from  him  and  from  his 
senior  assistant  that  so  far  as  their  experience  went  no  spread  of 
Binall-pox  haH  t-aken  plact^  from  the  isolation  pavilion  to  any 
member  of  the  staff,  or  to  any  other  person  in  the  hospital.  They 
had  complete  confidence  in  the  vaccination  and  re-vaccination 
already  undergone  by  the  general  population  to  prevent  the  spread 
of  emall'pox  to  patients  when  cafcea  of  this  disease  were  admitted 
to  the  general  hospital. 

It  may  be  added  that  the  portion  of  the  hospital  site  which  is 
enclosed  by  the  brick  wall  is  somewhat  triangular  in  shape,  and 
is  at  it."  base  130  metres  long,  and  is  of  similar  length.  The 
railway  line  forms,  roughly  speaking,  the  third  aide  of 
triangle.  Within  abont  200  feet  of  the  small-pox  pavilion  ia 
a  large  two-storeyed  block  for  surgical  cases.  {Se 
appended.) 

I  had  the  advantage  of  an  interview  with  Geheimer  Sanit&tsrat 
Dr,  Grandhomme,  who  is  Medical  Officer  of  Health  for  the  City 
of  Frankfort-on-Main,  and  who  is  also  oneofl he  public  vaccinators 
for  the  town.  Dr.  firandhomme  assured  me  that  he  had  every 
confidence  in  the  method  adopted  in  Frankfort  for  isolating 
small-pox  cases  :  these  cases,  he  added,  were,  in  almost  every 
instance,  the  result  of  foreign  infection,  imported  into  the  city. 
He  placed  statutory  vacciniition  and  re-vaccination  in  the  fore- 
front of  all  current  protective  measnres;  without  these  he  would 
have  little  hope  of  checking  the  onset  of  an  epidemic. 

Wieshaden  (estimated  ]>opnlation,  92,301). — The  General  Hos- 
pital is  situated  on  high  gronnd  to  the  north  of  the  town,  but  is 
practically  surrounded  by  houses,  li  has  accommodation  for  300 
patients  in  six  pavilions  or  ward  blocks,  some  of  which  are  two- 
fltoreyed.  The  arrangement  of  these  blocks,  and  of  the  adminis- 
tration buildings,  mortnary,  laundry,  Ac,  can  be  seen  on  the 
appended  map.  The  provision  for  small-pox  consists  of  a  wooden 
pavilion  with  16  beds  in  two  wards.  This  pavilion  is  only  13 
yards  distant  from  (he  nearest  hospital  block,  containing  some  40 
beds,  and  is  about  the  same  distance  from  the  boundary  wall. 
When  last  used  for  isolating:  12  cases  of  small-pox,  abont  11  years 
ago  (since  then  there  has  been  no  suuill-pox  in  Wiesbaden),  it 
was  administered  as  regards  cooking  and  nursing  from  the  same 
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buildings  as  the  rest  of  the  hospital,  and  no  extension  of  infection  Apr.A.No. 

occurred  from   the  pavilion   to  anyone   in  the    hospital    or   in  onthe 

its  neighbourhood.    All  persons  whose  duties  brought  them  in  arrangemen 

relation  to  the  small-pox  pavilion  were  re- vaccinated.  the  laXtfoi 

of  small-po 
c&ses  *  bv  n 

At  the  time  of  my  visit  the  pavilion  was  occupied  by  non-  b.  urioeix) 
infectious  medical  cases. 

At  an  interview  with  Professor  Weintraud,  the  Chief  Physician 
to  the  hospital,  and  with  his  senior  assistant,  Dr.  Wolff,  both 
assured  me  that  they  placed  their  chief  trust  in  statutory 
vaccination  and  re-vaccination  to  prevent  the  spread  of  small-pox, 
and  that  it  would  be  impossible  to  isolate  such  cases  on  the  site 
of  the  Wiesbaden  General  Hospital  had  not  the  population 
undergone  vaccination  and  re-vaccination. 

Immediately  opposite  the  small-pox  pavilion,  on  the  other  side 
of  the  street,  is  a  very  large  public  elementary  school  from  which, 
at  noon,  one  day  while  passing,  I  saw  hundreds  of  children 
trooping  forth  into  the  street.  To  the  south-east  of  the  hospital 
site,  and  facing  it,  is  a  large  orphanage.  ^  In  conversation  with 
Professor  Weintraud  I  learned  that  he  had  advised  the  Municipal 
Authorities  that  there  would  be  advantage  in  procuring  a  site 
outside  the  town,  where  cases  of  plague,  cholera,  or  small-pox 
might  in  future  be  isolated.  He  explained  to  me  that  as  regards 
small-pox  this  advice  was  not  given  by  him  owing  to  fear  that 
this  disease  would  spread  if  treated  on  the  old  hospital  site,  but 
with  a  view  of  meeting  possible  objections  of  people  who  might 
demur  to  be  themselves  removed,  or  to  allow  their  relatives  to  be 
removed,  to  hospital  while  suffering  from  illness  such  as  enteric 
fever,  on  account  of  the  presence  of  small-pox  cases  in  some 
adjacent  pavilion  on  the  grounds  of  the  General  Hospital.  He 
affirmed  that  it  was  solely  to  meet  this  sentimental  objection  that 
he  had  suggested  the  provision  of  another  site,  which  while  held 
in  readiness  for  exotic  disease  could  be  utilised  for  small-pox. 
Till  that  new  site  was  provided  he  would  continue  to  treat  small- 
pox cases  at  the  General  Hospital,  and  he  intended,  if  such  cases 
occurred,  to  erect  at  once  a  small  Dttcket"  hut  in  the  grounds  in 
which  to  accommodate  them.  The  wooden  pavilion  formerly  used 
he  regarded  as  not  now  suitable. 

Professor  Weintraud  in  emphasising  his  perfect  confidence  in 
statutory  vaccination  and  re-vaccination  as  a  prophylactic  against 
small-pox,  gave  me  in  illustration  several  instances  which  had 
come  under  his  own  observation.  Among  them,  he  mentioned 
the  following.  While  resident  medical  officer  some  years  ago  at 
the  Berlin  Charit^  Hospital,  two  small-pox  cases  were  admitted 
for  isolation.  For  some  time  there  had  not  occurred  opportunity 
for  demonstrating  to  the  students  the  clinical  characters  of  small- 
pox. Accordingly  he  was  deputed  by  the  chief  physician  to 
instruct  in  the  diagnosis  of  small-pox  some  260  students,  in 
detachments,  by  the  bedside  of  these  two  patients.  As  vaccination 
and  re-vaccination  are  compulsory  in  Germany,  it  was  not  thought 
necessary  to  make  inquiries  as  to  this  matter  in  regard  of  each 
student.     But  at  the  end  of  12  days  two  students  out  of  the  260 
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In  the  event  of  a  genuine  small-pox  case  being  brought  to  this  app.a.No.18 
Gonsenheim  hospital,  not  only  would,  I  was  informed,  the  pre-  onthe 
cautionary  measure  of  re-vaccinating  the  nurses  and  other  persons  JJlgS^SSy^ 
whose  duty  brought  them  in  relation  with  the  hospital,  be  adopted,  the  isolation 
but  all  the  convalescent  patients  would  be  at  once  sent  away  to  2iJS*?i5y*D/. 
their  homes.  ^  B"»c®  ^^ 

It  is  noteworthy  that  Mainz  is  the  only  town  in  Germany  visited 
by  me  where  provision  for  the  isolation  of  small-pox  has  been 
made  on  a  separate  site.  In  one  or  two  other  instances,  it  is  true, 
it  was  stated  that  proposals  had  been  made  to  obtain  outside  the 
town  a  site  where  small-pox  patients  could  be  treated  at  a  distance 
from  the  general  hospital ;  but  at  the  date  of  my  visit  nothing  had 
been  actually  done  in  this  direction,  the  only  accommodation 
provided  for  such  cases  was  still  on  the  sites  of  the  general 
hospitals. 

At  Mainz,  as  has  already  been  mentioned,  I  had  not  the  oppor- 
tunity of  conferring  with  any  members  of  the  hospital  medical 
staff,  and  had  consequently  to  content  myself  with  the  information 
supplied  to  me  by  lay  members  of  the  administration. 

Bavaria. 

Munich^  the  capital  of  the  kingdom  of  Bavaria,  had  at  the  end 
of  1903  an  estimated  population  of  544,714.  Its  general  hospital 
is  situated  near  the  centre  of  the  city  (see  map  appended)  and  has 
accommodation  for  1,320  patients,  medical  and  surgical,  as  well  as 
for  persons  suffering  from  infectious  diseases,  such  as  scarlet  fever, 
diphtheria,  and  small-pox.  The  1,320  beds  are  distributed  in  a 
number  of  blocks  and  pavilions ;  and  the  arrangement  of  the 
hospital  and  administrative  buildings  upon  the  site  is  shown  on 
the  appended  plan.* 

The  single  pavilion  which  is  reserved  for  the  isolation  of  small- 
pox cases  contains  14  beds.  These  are  in  eight  small  apartments, 
four  of  which  contain  one  bed,  two  contain  two  beds,  and  two 
three  beds.  The  pavilion  is  divided  into  two  equal  parts,  each 
completely  shut  off  from  the  other  and  having  separate  entrance. 
Each  division  has  accommodation  for  a  nurse  and  is  provided  with 
a  small  kitchen,  a  bath  room,  a  lavatory,  and  a  w.c.  Upon  occasion 
*'  contacts "  have  been  accommodated  in  one  division  of  the 
pavilion  while  the  small-pox  cases  were  being  isolated  in  the 
other.  This  pavilion  is  surrounded  by  an  open  fence,  eight  or 
nine  feet  high,  through  which  it  would  be  easy  to  pass  the  hand, 
and  on  the  top  of  which  is  a  row  of  barbed  wire  to  prevent  anyone 
climbing  over  it.  The  fence  is  only  about  nine  feet  from  the 
pavilion. 

The  building  in  closest  relation  with  the  small-pox  pavilion  is 
the  hospital  laundry,  which  at  its  nearest  point  is  only  about  17 
yards  distant.    To  the  south  of  the  small-pox  pavilion  and  situated 


*  I  am  indebted  for  thia  plan  to  the  Chief  Director  of  the  lay  administration 
of  the  Mnnich  General  Hospital 
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15,  from  55  to  70  yards  away,  are  spveral  otlipr  pavilions  in  which 
cases  of  scarlet  fever,  diphtb«ria,  &c.,  are  isolated.     About   80 

to  yards  distant,  hot  snrronnded  by  a  high  wall,  is  the  home  of  the 
Sisters  of  Mercy,  to  whom  is  entrasted  the  narsing  of  the  patients 
in  the  hospital.  The  block  about  90  yards  to  the  north  of  the 
small-pox  pavilion  and  the  laundrj-  is  of  recent  conslrnction  and 
has  been  erected  for  tho  reception  of  cases  of  nervous  and  mental 
disease.  The  arrangement  of  the  other  buildings  on  the  site  will 
be  seen  on  referring  to  the  plan.  It  may  be  added  that  the  small- 
pox pavilion  stands  about  50  yards  from  the  boundary  wall  which 
abuts  upon  the  roadway,  on  the  other  side  of  which  is  situated  a 
large  institute  for  the  deaf  anil  dumb.  From  this  description  it 
will  be  seen  that  the  amall-pox  pavilion  in  the  Munich  General 
Hospital  grounds  is  encompassed  a(  no  great  distance  by  buildings 
accommodating  a  considerable  number  of  persons.  I  had  an 
interview  with  Professor  von  Bauer,  the  Chief  Medical  Officer  of 
the  medical  section  of  the  hospital,  and  his  chief  assistant. 
Dr.  Hermann  Kerschensteiner,  and  from  these  gentlemen  I 
learned  that  when  a  case  of  snmll-pox  is  admitted  to  the  pavilion 
it  is  the  rule  to  re-vaccinate  the  medical  nurses,  though  not  those 
in  the  surgical  and  other  ]jarts  of  the  hospital.  The  medical 
assistant  who  is  detailed  for  attendance  on  the  small-pox  case  is 
also  re-vaccinated  as  a  precautionary  measure,  although  he  may 
have  been  repeatedly  re-vaccinated  on  previous  occasions.  I 
was  assured  that  chief  reliance  was  placed  upon  the  fact  that  the 
persons  coming  into  contact  with  the  case  had  been  all  re- 
vaccinated  ;  that  practically  nil  persons  in  the  hospital  and 
neighbourhood  had  submitted  to  the  statutory  vaccination  and 
re-vaccination  reqnired  by  the  German  Law  of  1874.  It  would 
be,  these  officers  informed  me,  impracticable  to  isolate  small-pox 
in  the  pavilion  if  the  resident  population  in  the  hoepital  and 
neighbourhood  had  not  acquired  immnnity  to  the  disease  through 
vaccination  and  re-vaccination.  In  no  instance  within  the 
knowledge  of  these  two  gentlemen  had  infection  spread  from  the 
small-pox  pavilion  to  anyone  in  the  hospital  or  its  vicinity. 

This  small-pox  pavilion  at  Munich  is  not  used,  as  in  most  of  the 
other  German  towns  I  visited,  for  the  accommodation  of  other 
medical  cases  when  not  required  for  small-pox.  It  remains  in 
charge  of  an  elderly  servant  who  keeps  it  clean  and  in  readiness 
for  use  at  a  moment's  notice.  It  can  hardly  be  said  to  be 
administered,  when  in  use  for  smallpox,  entirely  apart  from  the 
general  administration  of  the  hospital  ;  for  although  there  ia  a 
small  kitahen  where  cooking  is  done,  part  of  the  food  must 
necessarily  come  daily  from  the  central  kitchen  :  Moreover,  while 
the  two  nurses  in  charge  of  tho  sick  sleep  in  the  special  pavilion, 
the  medical  attendant  occupies  quarters  in  the  general  hospital. 
Again,  the  soiled  linen,  &c.,  aft^r  bein^  steeped  in  a  disinfecting 
solution  is  sent  to  the  general  Uiunlry  to  be  washed  befoi-e  being 
returned  to  the  pavilion.  The^ro  i'S  nothing  to  prevent  persona 
who  are  walking  in  the  li08|)ital  grounds  from  approaching  close 
to  the  fence  which,  as  has  been  said,  is  only  nine  feet  from  the 
small-pox  pavilion. 

From  the  annual  official  reports  "  Medizinal  -  Statiatisohe 
Mittheilungen  aua  dom  Kaisorlicben  Gesundheitaamte "  for  the 
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yean  1896  to  190S  I  find  that  only  Beven  cases  of  smalUpox  have  app. 
oocuired  in  Hnnich  daring  that  period,  viz.,  none  in  18%,  fonr  in  qd  ti 
1897,  one  in  1898,  one  in  1899,  one  in  190(\  none  in  1901,  and  arm 
none  in  1902.  Up  to  the  end  of  November,  the  date  of  my  visit  theii 
(0  Mnnioh,  there  had  been  no  cases  daring  1903.  So  that  in  eight  ^^ 
years  Monich  had  reqaired  the  isolation  of  only  seven  cases  of  b.  Br 
small-pox,  fonr  of  which  occarred  in  one  year. 

Nuremberg  has  an  estimated  population  of  294,819.  The 
general  hospital  here,  which  has  accommodation  for  946  i)atient8, 
is  sitaated  on  a  site  of  10  hectares  in  the  suburb  of  St.  Johannis, 
(o  the  north-west  of  the  town.  The  baiidings  are  of  modern 
oonstraction,  having  lieen  opened  as  recently  as  1897.  Small-pox 
provision  is  afforded  by  a  single  pavilion  (No.  28  on  the  appended 
plan*) ;  this  bnilding  contains  12  beds  in  two  wards.  There  is 
sccommodation  for  two  nnrses,  and  there  is  also  a  kitchen,  a 
soallery,  two  bath  rooms,  and  two  closets.  The  small-pox  pavilion 
is  only  about  14  yards  from  the  boundary  wall,  which  is  about 
eight  feet  high  ;  in  the  opposite  direction  it  is  about  27  yards  from 
another  wall  of  similar  height,  which  surrounds  the  two  0y])hilis 
blocks,  which  are  distant  about  44  yards  from  the  small-pox 
pavilion  {ju$  plan).  There  is  some  oi)en  space  to  the  west  of  the 
small  pox  pavilion,  on  which  temporary  buildings  for  the  isolation 
of  any  epidemic  disease  could  be  speedily  erected  in  case  of  need. 
I  was  informed  by  Medisinalrat  Dr.  Merkel  (who  is  the  Director 
of,  and  Chief  Physician  to,  the  general  hospital)  that  there  had 
been  no  small-pox  in  Nuremberg  for  about  11  years. 

In  the  event  of  any  outbreak  occurring,  the  nursesf  detailotl  to 
wait  upon  the  patient  or  patients  would  be  re-vaccinate<l,  as  wt>ll 
as  the  assistant  medical  officer  who  would  be  desigiiati'd  for 
attendance.  There  would  be  no  general  re-vaccination  of  the 
other  nurses,  officials,  or  patients  in  the  rest  of  the  hospital, 
reliance  being  placed  on  the  previous  vaccination  and  re-vaccina- 
lion  which  is  required  by  the  law.  The  administration  of  the 
small-pox  pavilion  could  not  be  entirely  cut  off  from  the  rest  of 
the  hoepitd. 

Dr.  Herkel  had  no  doubt  that  the  immunity  of  the  residents  of 
Nnremberg  from  small-pox  was  due  to  the  statutory  vaccination 
and  re-vaccination  of  the  population.  At  the  date  of  my  visit  the 
small-pox  pavilion  was  being  used  for  the  accommodation  of  non- 
infectious medical  cases  ;  but  in  the  event  of  a  sniall-pox  case 
occurring  these  other  patients  would  be  at  once  removed  and 
accommodated  elsewhere. 

Saxony. 

Dresden. — ^The  capital  of  the  kingdom  of  Saxony  had  at  the  end 
of  1903  an  estimated  population  of  518,405.    It  has  two  general 

*  For  this  plan  and  for  other  information  I  am  indebted  to  a  report  on  the 
Nuremberg  General  Hospital  by  Herr  Anton  Sohwab,  Krankenhaosver waiter, 
pnblislied  at  Nuremberg  in  1903. 

t  The  noning  at  this  hospital  is  mainly  carried  on  by  the  Evangelical  Lutheran 
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,  hospiLals,  one  cooiparativel)'  old,  the  other  qtiite  new.  The 
former  is  Bituated  to  tho  west  of  the  city,  in  the  suburb  of 
Frie Jrichstadt ;  the  other,  recently  opened,  ia  in  the  eaBtem 
suburb  of  JohanuBladt.  It  is  at  the  FriedrichstHdt  Hospital  that 
cases  of  small-pox  occurring  in  Dresden  are  isolated.  This 
hospital  has  accommodation  for  1,05^  medical  and  surgical  casee, 
including  IGO  beds  for  infectious  diseases.  The  latter  are  die- 
tribnted  in  two  two-storied  blocks,  one  of  which,  with  80  beds,  is 
reserved  for  scarlet  fever  ;  the  second,  used  for  other  infections 
(liseasea,  is  subdivided  into  four  eqnal  parts,  each  with  a  separate 
entrance  and  each  having  20  beds.  One  of  these  subdivisions  is 
kept  ready  for  small-pox  (see  plan  of  hospital  eit«  appended). 
'Ihe  scarlet  fever  block  stands  aboat  22  yards  distant  from  and 
facing  the  second  block,  in  the  end  subdivision  of  which  the 
small-pox  cases  are  isolated.  T-he  back  windows  of  the  small-pox 
wards  face  the  boundary  wall  of  the  hospital  site  about  33  yards 
distant,  and  on  the  opposite  side  of  the  street  and  facing  the  small- 
poit  wards  is  a  line  of  three -store  yed  bouses. 

When  I  visited  Dresden,  I  conferred  with  ProfcBsor  Adolf 
Hchmidt,  Medical  Director  and  Chief  Physician  to  the  Frieilrich- 
stadt  Hospital,  and  he  kindly  gave  me  detailed  information  as  to 
the  procedure  which  would  be  followed  if  a  case  of  small-pox 
were  admitted.  He  slated  that  the  nurses  and  the  assistant 
medical  officer  who  would  attend  to  the  sick  wonld  be  at  once 
re- vaccinated.  The  nurses  and  doctor  wonld  have  sleeping 
accommodation  provided  in  the  small-pox  block,  bnt  food  for 
them  and  their  patients  would  have  to  be  brought  daily  from  the 
central  kitchen.  I  was  also  toW  that  if  a  case  of  small-pox  were 
admitted,  a  temporary  wooden  closed  fence,  about  7  ft.  high, 
would  be  erected  round  the  outside  of  that  portion  of  the  block 
used  for  isolating  the  sick  jwrsona,  so  that  visitors,  or  convalescents 
from  other  parts  of  the  hospital,  could  not  approach  near  to  the 
small-pox  bnildiug. 

Professor  Schmidt  stated  that  hie  chief  reliance  against  small- 
pox was  placed  on  statutory  re-vacci nation,  and  that  if  the  popu- 
lation residing  in  and  aronnd  tbe  hospital  had  not  been  rendered 
immune  to  small-pix  by  compulsory  vaccination  and  re-vaccina- 
tion it  would  be  impracticable  for  cases  of  that  disease  to  be 
treated  on  the  site  of  the  general  hospital ;  that  the  authorities 
would  be  compelliHl  to  seek  another  site  for  the  purpose,  in  the 
country,  away  fiom  IhH  town  population.  There  was  no  record 
of  small-pox  having  spread  from  tbe  pavilion  to  the  rest  of  the 
hospital  or  to  houses  in  the  vicinity.  But  he  had  as  yet  had 
no  smalt-pox  cases  brought  (o  the  hospital  since  he  had  been 
appointed  Director  and  t.'hief  Physician,  I  was  informed  that 
there  had  been  no  deaths  from  small-pox  in  Dresden  for  the  last 
1 0  years. 

In  1872  I  myself  visited  the  Fried riclistadt  Hospital  in  Dresden 
at  the  time  when  a  severe  epidemic  of  small-pox  had  just  passed 
over  Ihe  city,  and  I  then  saw  a  number  of  emall-pox  cases  being 
treated  in  extemporised  pavilions  within  the  hospital  grounds. 
At  my  recent  visit  I  was  informed  by  a  medical  man  of  position 
(Hofrat  Dr.  Oscar  Battmann,  a  prominent  member  of  the  City 
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Council),  who  had  practised  in  Dresden  for  more  than  30  years,  Arp.A.No.if 
and  in  whose  company  I  had  visited  the  Dresden  small-pox  cases  onthe 
in  1872,  that  since  the  passing  of  the  German  law  of  1874,  which  arrangements 
made  re-vaccination  as  well  as  vaccination  compulsory,  there  had  th?SSSni  * 
been  almost  no  small-pox  in  Dresden.  Such  cases  as  had  occa-  o^  ""^^byDr 
sionally  been  met  with  were  in  the  persons  of  Austrians  from  rbtucoLo^ 
Bohemia,  the  frontier  of  which  is  only  some  30  miles  from 
Dresden.    There  is  no  compulsory  re-vaccination  in  Austria. 

Leipzig  has  an  estimated  population  of  484,838.  Small-pox  cases 
when  they  occur  in  Leipzig,  are  isolated  at  the  general  hospital 
(St.  Jakobs  Hospital)  which  is  situated  in  the  south-west  suburbs 
of  the  town,  close  to  the  Bavarian  Railway  Station.  The  sile  has 
plenty  of  open  space  round  it ;  and  there  is  accommodation  in  the 
hospital  for  1,450  patients,  small-pox  being  treated  in  a  pavilion 
containing  20  beds  distributed  in  three  wards,  each  of  which  has 
a  separate  entrance  from  without.  This  pavilion  is  situated  only 
about  18  yards  from  an  adjoining  pavilion  on  one  side,  and  about 
20  yards  from  another  pavilion  on  the  other  side  {see  plan  of  site 
appended).  When  the  pavilion  is  to  be  occupied  by  a  small-pox 
case  the  nurses  as  well  as  the  assistant  medical  officer,  who  are  to 
be  in  attendance  on  the  patient,  are  re-vaccinated.  Their  food  has 
to  be  brought  to  the  pavilion  from  the  general  kitchen  and  left  at 
the  entrance.  The  nurses  have  sleeping  accommodation  in  the 
pavilion.  The  assistant  medical  officer  who  has  his  quarters  in 
the  main  administrative  building,  is  required  to  wear  a  mantle 
over  his  clothing  when  he  visits  the  wards,  and  is  further  required 
to  remain  at  least  half-an-hour  in  the  open  air  after  leaving  the 
small-pox  pavilion  before  he  enters  any  of  the  other  hospital  or 
administrative  buildings.  When  students  (Leipzig  is  a  University 
town)  visit  the  small-pox  pavilion  they  must  previously  submit  to 
re-vaccination,  whether  or  not  the  operation  has  been  already 
performed  on  them.  On  the  hospital  site,  enclosed  by  a  closed 
wooden  fence  and  situated  to  the  east  of  the  rest  of  the  establish- 
ment, are  four  pavilions,  accommodating  180  patients,  occupied  at 
present  by  persons  suffering  from  tuberculosis  of  the  lungs.  I 
was  told  that  if  a  small-pox  outbreak  in  Leipzig  threatened  to 
assume  considerable  proportions,  these  tuberculosis  patients  would 
be  at  once  sent  to  their  homes,  and  that  the  four  pavilions  within 
the  closed  fence  would  be  employed  for  isolation  of  the  small-pox 
cases.  During  the  eight  years  ending  December,  1901,  there  had 
only  been  eight  cases  of  recognised  small-pox  treated  in  the 
Leipzig  Hospital ;  two  of  them  were  Russians  and  four  were 
Austrians. 

1  was  informed  that  small-pox  had  not  been  known  to  spread 
from  the  small-pox  pavilion  to  pavilions  adjoining  it,  nor  had  the 
disease  attacked  any  person  on  the  hospital  site  or  those  living  in 
houses  adjoining  it. 

When  I  visited  this  Leipzig  General  Hospital  I  had  the  ad- 
vantage of  an  interview  with  Professor  Gurschmann  (Geheimer 
Medicinalrat)  Director  of  the  Medical  Clinic  and  Senior  Physician 
to  the  St.  Jakobs  Hospital.  From  him  I  learnt  generally  that  he 
placed  re-vaccination  in  the  first  rank  as  a  prophylactic  against 
the  spread  of  small-pox,  being  of  opinion  that  isolation  oi  cases 
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•T.KSo.is.  of  IhUdiseaae  could  not  be  cariied  out,  io  themanQwa 
(1j~  Leipzig,  withontaiitfceilenl  geueral  vacciDation  and  re-vacciin»lion 

^sDsemrDU  of  the  commuDity.  His  view  waa  that  iRolation  aloDe  would  not 
lESSSlon'"  Baffice,  but  that,  snri'ounded  by  a  protected  popnlation,  Braall-pos 
™*byDr  could  be  economically  and  efficieutly  isolated  oa  the  site  of  a 
Brace  Low.  general  hospital.  I  alao  learned  that  I^eipzig  is  regarded  as  some- 
what specially  exposed  to  the  danger  of  importation  of  smallpox 
by  Russians  and  other  foreigners,  as  it  is  a  great  dialriboting 
centre  for  the  fur  and  other  trades  ;  its  fairs  and  bnsineae  bouses 
are  Tiaited  by  these  foreigners  ;  ami  merchandise  fabricated  in 
infected  dwellings,  or  by  infeeteii  persona  is  believed  to*  be,  at 
times,  sent  direct  to  Leipzig. 

WUETTEMBERr;. 

Stuttgart,  the  capiUil  of  (he  Kingdom  of  Wlirttemberg  Hasan 
estimated  population  of  l!!l,(i4.'i.  Accommodation  for  small-pox 
eases  as  also  for  cases  of  diphtheria  and  scarlet  fever  is  afConled 
at  the  Katharine  Hospital  (.^ee  map  appended).  The  total  number 
of  beds  provided  for  medical  and  surgical  cases  at  this  hospital 
is  700  ;  and  these  are  distributed  among  a  number  of  two-storeyed 
ward  blocks  and  one-Btoreyed  pavilions.  The  small-pox  pavilion 
is  a  Ducker  hut  or  "  barrack  "  which  is  divided  into  two  wards, 
each  with  six  beds;  there  is  a  room  for  a  nurse,  also  a  small 
kitchen,  a  bath-room,  and  two  closets.  This  "  barrack  "  which, 
when  I  saw  it,  was  a  little  out  of  repair,  as  is  almost  unavoidable 
in  view  of  the  material  of  which  it  is  constructed  and  the  length 
of  lime  it  has  been  erected,  stiuds  close  to  the  northern  boundary 
of  the  hospital  site.  The  building  nearest  to  it  is  a  block  con- 
taining 30  beds  in  which  syphilitic  cases  are  treated,  and  which 
is  situated  only  four  yards  away  from  the  gable  of  the  small-pox 
pavilion  ;  a  two-storeyed  surgical  block  containing  50  beds  is,  at 
its  nearest  point,  only  eight  yards  from  the  small-pox  pavilion, 
which  again  is  only  about  11  yards  from  the  wire  fence  which 
separates  the  Katharine  Hospital  site  from  the  grounds  of  the 
ytuttgart  Lying-in  Institute.  This  midwifery  school  and  hospital 
has  accommodation  for  67  patients  and  50  resident  midwife-popils. 
It  is  a  three -storey  ed  building  standing  little  more  than  30  yards 
distant  from  the  />K/Vfer"  barrack  "in  which  small-pox  cases  have 
to  be  isolated. 

I  was  unfortunately  unable  to  see  Ober-MeJicinalrat  Dr.  von 
Landenberger,  the  Chief  Physician  to  the  Katharine  Hospital 
when  I  was  at  Stuttgart,  but  I  conferred  with  the  Principal 
Assistant  Medical  Officer,  Dr.  Hartmann,  who  showed  me  over  the 
hospital  and  gave  me  all  the  information  I  required.  I  learnt 
from  him  that  there  had  bien  no  cases  of  small-pox  in  Stuttgart 
for  six  years  ;  the  last  person  who  suffered  from  the  disease  was  a 
foreigner,  a  Russian.  In  Dr.  Hartmann's  opinion  statutory  re- 
vaccination  was  Ihe  main  measure  tor  preventing  spread  of 
small-pox  ;  thai  without  it  isolation  of  amall-pox  cases  on  the 
site  of  the  Katharine  Hospital  would  be  impracticable.  Owing  to 
the  general  immunity  conferred  upon  the  population  by  oblig.ilory 
vaccination  and  re -vaccination  small-pox  was,  in  his  view,  unlikely 
to  spread  when  brought  to  the  hospital.  Cure  would,  of  course, 
be  taken  whenever  a  case  was  admitted,  to  repeat  the  re-vaccina- 


wing  ptntrni  tT  Hi,  tttflimnn  Hoaeitrl  *»  t»t  trft  a^ 
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tiou  of  nurses  and  others  whose  daties  brought  them  into  close  App.A,Nai& 

relation  with  the  case  or  cases  isolated  in  the  Docker  barrack,  onthe 

Dr.  Hartmann  knew  of  no  instance  where  a  small -pox  patient  had  fnoJf®™®"^ 

spread  infection  when  brought  to  the   Katharine  Hospital   for  thefamki^m^' 

isolation.     He  admitted  that  the  provision  for  small-poK  wa3  of  a  SjJSfbf'^J, 

somewhat  rudimentary  kind,  but  considered  that  it  had  proved  R.  Bruce  Low. 
sufficient  for  the  wants  of  Stuttgart. 

Such  cases  of  small-pox  as  occur  in  the  Kingdom  of  Wiirttem- 
berg  are  found,  I  learnt,  usually  among  foreigners  ;  the  last  cases 
reported  were  among  a  tribe  of  Bosnian  gypsies  who  were 
travelling  through  the  country  with  performing  bears. 

There  has  been  no  death  from  small-pox  in  the  whole  Kingdom 
of  Wiirttemberg  since  1893,  when  two  fatal  cases  were  certified  ; 
and  in  the  eight  years  preceding  1893,  Z.^.,  from  1885  to  1892 
inclusive,  there  occurred  only  three  small-pox  deaths,  viz.,  two  in 
1886,  and  one  in  1888.  Thus  in  18  years  in  Wiirttemberg  (from 
1885  to  1901),  {see  Medizinal-Bericht  von  Wiirttemberg  ftir  das 
Jahr,  1901,  Stuttgart,  1903),  there  were  no  more  than  five  deaths 
from  small-pox  in  a  population  now  estimated  at  2,183,000. 

To  the  10  towns  which  I  visited  in  the  autumn  of  1903  may  be 
added  another,  viz.,  Hamburg,  which  I  visited  unofficially  earlier 
in  the  year.  At  Hamburg,  which  has  an  estimated  population  of 
747,167,  small-pox  cases  are  treated  at  the  large  new  Oeueral 
Hospital  at  Eppendorf,  which  is  situated  in  the  suburbs.  At  this 
hospital  there  is  accommodation  for  2,000  patients,  including 
medical,  surgical,  and  infectious  cases.  Small-pox  is  treated  in  a 
pavilion  in  no  way  shut  off  by  fence  or  wall  from  the  other 
pavilions  ;  is  situated  moreover  close  to  one  of  the  open  roadways 
running  through  the  site.  On  inquiry  I  was  told  that  no  trouble 
had  been  experienced  through  the  spread  of  small-pox  from  this 
pavilion  to  persons  living  on  the  hospital  site.  Confidence  is 
placed  in  statutory  vaccination  and  re-vaccination  to  protect  the 
patients  in  the  hospital,  while  members  of  the  staff  who  had  to 
come  into  direct  relation  with  the  sick  were  submitted  to  further 
re- vaccination. 


From  the  account  above  given  of  the  methods  employed  in 
Germany  for  isolating  small-pox  it  will  be  obvious  that  the  general 
plan  followed  differs  markedly  from  that  employed  in  this  country. 
Almost  always,  in  Germany  small-pox  cases  are  isolated  on  the 
site  of  the  general  hospital,  and,  as  often  happens  when  the 
occurrence  of  small-pox  in  a  given  place  is  rare,  the  small-pox 
pavilion  is  not  allowed  to  stand  empty  but  is  used  for  the 
accommodation  of  other  cases,  infectious  or  non-infectious. 
Untoward  results  to  other  persons,  from  bringing  small-pox  to 
the  site  of  the  general  hospital  for  purposes  of  isolation  and  treat- 
ment have  been  seldom  observed,  and  this,  in  Germany,  is  with 
one  consent  attributed  to  the  protection  which  is  conferred  on  the 
population  by  statutory  vaccination  and  re-vaccination.  Without 
these  the  German  method,  it  is  unanimously  admitted,  would 
break  down. 

It  has  been  asserted  in  England  by  persons  who  have  little  or 
no  Mth  in  the  value  of   vaccination  as  a  prophylactic  against 
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7r.A,Noi.  10.  Bmall-pox,  that  the  oomparatiye  inunonity  of  the  German  nation 

B  the*  from  that  disease  is  due,  not  to  statutory  vaccination  and  re- 

imivMUMiii  vaccination,  bnt  to  the  strict  system  of  isolation  of  small-pox 

\I^SSSSSS!"  wUch  is  carried  ont  in  Ctormany.    Bat  the  evidence  given  to  me 

'  *"?&%  ^y  ^^  eminent  medical  men  with  whom  I  personally  conferred, 

jKmLow.  entirely  refutes  this  assertion ;  and,  one  and  all  joined  in  the 
representation  that  compulsory  vaccination  and  re-vaccination 

were  Oermany*s  great  protectors  against  small-poac. 

• 

The  description  which  I  have  given  of  the  position  of  the 
small-pox  pavilion  at  each  of  the  hospitals  visited  in  Germany 
shows  conclusively  that  there  is  not  in  that  country  ^  strict  system 
of  isolation  of  small-pox  "  in  the  sense  as  we  in  England  under- 
stand it.  With  one  or  two  exceptions  the  pavilion  is  shut  ofE  in 
no  way  from  the  rest  of  the  hospital,  and  there  is  no  limitation  in 
&e  number  of  persons  residing  within  the  several  zones  around 
the  hospital.  Nor  is  the  administration  of  the  small-pox  pavilion 
entirely  separate  from  the  general  administration  of  the  hospital 
establishment.  The  Ctorman  nation,  therefore,  by  the  agency  of 
compulsory  vaccination  and  rA-vaccination  is  able  to  dispense  with 
separate  small-pox  hospitals  altogether.  It  is  not  necessary  there  to 
TOOvide  for  small-pox  a  separate  site  nor  separate  administration. 
Oermany  is  in  this  way  froed  from  great  expense,  not  to  speak  of 
the  suffering  and  the  hioonvenience  which  &11  upon  the  English 
nation.*  But  all  this  could  not  be  achieved  in  Oermany  unless 
the  Law  of  Compulsory  Vaccination  and  Re-vaccination  were 
thoroughly  carried  out. 

Oermany,  indeed,  would  have  less  need  even  for  small-pox 
pavilions  on  the  sites  of  her  general  hospitals,  than  she  has  at 
present,  were  it  not  for  the  continual  importation  of  small-pox  by 
foreigners,  or  by  German  subjects  returning  from  foreign  countries. 

Should  Qermany*s  Vaccination  Law  at  any  future  time  be 
carried  out  less  efBciently  than  at  present,  she  may  not  only  have 
to  face  tl^e  inconvenience  of  having  to  isolate  more  small-pox 
cases,  but  may  also  be  driven  to  provide  separate  accommodation 
for  small-pox  cases  at  a  distance  from  populous  areas,  and  to 
endure  the  further  expenses  of  separate  administration  and  the  like. 

*  For  purpoue  of  oomparison  I  append  a  statement  of  the  requirements  of  the 
Local  Government  Board  as  to  small-pox  hospital  sites  provided  by  means  of 
loans  sanctioned  bj  them.  The  foUowing  is  an  extract  from  the  Memorandum 
'*  On  the  provision  of  Isolation  Hospital  accommodation  bj  Local  Authorities  " 
(1902)  :— 

**  Hospitals  far  swalUpox. — In  view  of  the  freqaentlj  demonstrated 
liabilitj  of  small-pox  hospitals  to  disseminate  that  disease  to  neigrhbouriog 
communities,  and  in  order  to  lessen  the  risk  of  such  occurrence,  the  Board 
require  the  following  conditions  to  be  complied  with  in  the  case  of  small- 
pox hospitals  provided  bj  means  of  loans  sanctioned  bj  them  : — 

Ist.  The  site  must  w4  hare  within  a  quarter  of  a  mile  qf  it  either  a  hospital, 
whether  for  infectious  diseases  or  not,  or  a  workhouse,  asylum,  or  any  similar 
estahlishment,  or  a  population  of  as  many  as  900  persons. 

2nd.  77ie  site  must  not  have  within  half  a  mUe  of  it  a  population  of  as 
many  as  600  persons,  whether  in  one  or  more  institutions,  or  in  dwelling^ 
houses, 

3rd.  Even  where  the  above  conditions  arefuUBled  a  hospital  must  not  he  used 
at  one  and  the  same  time  for  the  reception  of  oases  of  smaU-pox  and  of  any 
other  class  of  diseased* 
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Summary    of    the    Proqbbss    and    DiFppsiON   of    Plague  app.a.no. 
throughout  the  WORLD»  during  1903  by  Dr.  R.  Brucb  Low.     fhlfgJSSS 

of  Bnbonlo 
Plaffoeio  l(j 
by  Dr.  Brno 
Low. 


INDIA. 

During  1903  the  rarages  of  plague  in  India,  far  exceeded 
those  of  any  of  the  previous  years  in  which  the  disease  has 
been  epidemic.  The  attacks  reported  amounted  to  1,127,205, 
and  the  deaths  to  865,747.  In  the  subjoined  tabular  statement 
the  data  for  each  of  the  years  from  1896  to  1903  inclusive  are 
given. 


Year. 

Attacks. 

Deathfl. 

Case 
mortality 
percent 

1896    .. 

2,980 

2,238 

76-7 

1897    .. 

73,655 

55,548 

75-4 

1898    .. 

151,640 

117,733 

77-6 

1899    .. 

176,155 

135,996 

77-3 

1900    .. 

110,017 

92,106 

83-7 

1901     .. 

362,750 

283,778 

78-2 

1902    .. 

766,172 

575,469 

75-2 

1903    .. 

1,127,205 

865,747 

76-7 

T 

otalin 

8  yea 

krs 

2,769.574 

2,128,665 

76-8 

The  general  behaviour  of  the  disease  in  1903  was  similar  to  that 
observed  in  previous  years,  the  maximum  of  cases  being  noted  in 
March  and  April,  and  the  minimum  during  the  months  of  June 
and  July. 

As  regards  the  incidence  of  plague  on  the  several  Presidencies, 
Provinces,  and  Native  States,  it  may  be  mentioned  that  those 
chiefly  suffering  were  the  Presidency  of  Bombay,  and  the  Punjab 


*  For  oonvenieiioe  of  reference  an  alphabetical  index  of  the  chief  places  and 
oonntriee  attacked  by  plague  in  1903  is  appended  to  this  summary. 
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the  United  Provinces  of  Agra  and  Ondh  coming  next    The  figures 
for  each  Presidency,  Province,  or  State  are  given  below  : — 

Table  showing  the  nnmber  of  recorded  plague  attacks  and  deaths, 
the  case  mortality,  and  the  rates  of  incidence  per  1,000  of  the 
population  in  the  Provinces  and  States  of  India  during  1903. 


Presideocy.  Province, 
or  State. 


Population, 

census  of 

1901. 


PUffoe. 


Number 

of 
reported 
Attacks. 


Nnmber 

of 
reported 
Deaths. 


Case 
mor- 
tality per 
cent. 


Plaffue 
attack 

rate 

perLCOO 

of  the 

popnla- 

tion. 


Plaffue 
death 

rate 

per  1,000 

of  the 

popula- 

ticn. 


Presidency  of  Bombay 
(inelnding  Native  States). 

Presidency  of  Mndras 
(including  Native  St  ites). 

Presidency  of  Bengal 
(including  Nai  ive  States). 

United  Provinces  of  Agra 
and  Ondh  (including 
Native  States). 

Punjab  (including  Na- 
tive States). 

Central  Provinces  (includ- 
ing Berar  and  Native 
States). 

Mysore  State 


Hyderabad  State    .. 
Central  India 
Rajputana 


Kashmir 


North  West  Frontier 


Baluchistan  (including 
administered  territory 
and  Agency  Tracts. ) 

Burma 


4gsam 


Coorg 


States,    iHlands,    ftc^   not 
included  above. 


Totals 


2S,468;800 

78.493.410 

48,493JB79 

24.764,737 

14,887,046 

6,5393P9 

11,141,142 

8,628,781 

9,723^1 

2,906,678 

2,126,480 

810,746 

10,400,624 

6.126,843 

180,607 

2,464,263 


294361.066 


464323 
16/i63 
74,266 
83,421' 
341367 
47326t 
29375 
33,908 
33,162 
2,718 
1.190 
51 
4 
31 
87 
74 


U27306 


363352 

13391 

66380 

80.729* 

210397 

61,514t 

22391 

28.094 

26.160 

2.442 

1,063 

49 

3 

0 

28 

15 


866,746 


78*5 


788 


88*6 


97*9 


61  7 


759 
86*8 
788 
89*8 
8S'4 
98*0 
50*0 
61*5 
77*8 
60'8 


74-8 


18*6 


0*4 


0*9 


VV 


13*7 


6*3 
3*0 
3*8 
0*3 
04 


0*4 


3*8 


14*2 
0*8 
0*8 
l-6» 
S-6 
3"6t 
40 
2-5 

02 
0*3 


0*2 


2*8 


•  Since  the  Table  was  drawn  up,  the  Annual  Report  of  the  Sanitary  Commissioner  of  the 
United  ProvinceH  for  1903  has  been  received,  and  this,  though  not  stating  the  number  of 
plAgiie  atucks  for  the  year,  gives  the  deaths  as  numbering  84,499.  It  is  evident,  therefore, 
that  the  figures  in  the  table  underst  ite  the  incidence  of  plague  in  the  United  Provinces. 

t  The  number  of  cases  is  compiled  from  the  weekly  summaries  sent  from  India ;  the 
deaths  ore  taken  from  the  Annual  Report  of  the  Sanitary  Commissioner  with  the  Govern- 
ment of  India  for  1903.  which,  however,  does  not  give  the  corrected  nnmber  of  cases.  In 
the  above  table  it  is  evident  that  the  number  of  plague  attacks  in  the  Central  Provinces  is 
understated. 


BOMBAY   PRESIDENCY. 

(Inolading  tlie  City  of  Bombs?  and  the  Hative  States.) 

Plague  continued  to  ravage  this  Presidency  daring  1903,  the 
reported  cases  and  deaths  nnmbenng  no  fewer  than  4G4,323  and 
363,652  respectively.  This  amount  &r  exceeds  anything  that  has 
been  previonsly  recorded  in  this  Presidency,  the  highest  figures 
in  any  former  year  being  those  of  11:102,  viz.,  Iii93,376  cases  and 
217,957  deaths.  The  behaviour  of  plagne  in  the  Presidency  of 
Bombay  since  1896  is  shown  in  the  Table  below  : — 


Plunebil 
by  fir.  Bn 
Lov. 


Yew. 

Cues. 

DMtha. 

189S      

a,980 

8,288 

1897       

TS,OfiS 

66,188 

1898      

136,672 

105,911 

1S99       

ISZ,tS2 

116,992 

1900       

49,131 

88,268 

1901        

a07,SB7 

167,662 

1902       

293,378 

217,967 

1903       

Totel  in  8  jeu»  ... 

464,323 

3«3,66Z 

1,S78,S0S 

1,067,188 

Thus  over  a  DuUion  deaths  have  been  referred  to  ptagne  in  this 
Presidency  during  the  last  eight  years. 

The  conroe  of  the  epidemic  of  1903  is  indicated  by  the 
subjoined  tabular  statement,  which  shows  that  though  the  disease 
greatly  diminished  dnring  May  and  Jnne,  a  fresh  ontbnrst 
developed  in  the  antnmn  and  conlintied  to  prevail  with  intensity 
dnring  the  last  fonr  months  of  the  year. 


Ptapie 
deney. 

i 

j 

1 

1 

1 

1 

3 

5 

1 

j 

2 

Total 

AltukB 
Dwibx 

se,isD 

anwa 

17^ 

saw 

40.7iia 

max 

9.7*8 
5J74 

1.TU 

»JH8 

aVBB 

»,tS6 

Bl.«27 

W,721 

3*3.653 

82,483  of  the  plagne  deaths  were  referred  to  the  Niitive  States 
associated  with  Uie  Bombay  Presidency. 
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The  Collectoratea  -which  snffered  the  moet  severely  from  plagne 
iD    1903    were  Dharwar   (47,022   dtathe)  and   Belgaum   (45,021 
deaths).    The  others  largely  suffering  were  Satara,  Sholapar,  aad 
.  Ahmednagar  with  reepectiTely  28,083,  25,238,  and  21,447  deaths. 

City  of  Bombay.  CensaB  popalation  of  1901,  776,006.— Not- 
withstundiug  the  energetic  and  carefully  devised  precautions 
which  have  been  adopted  in  Bombay,  plagne  continnes  year 
by  year  to  ravage  the  city.  The  nninber  of  attacks  and  deaths 
from  the  disease  recorded  during  J  903  was  the  highest  for  any 
of  the  past  eight  years  daring  which  plagae  has  been  present  in 
the  city,  23,344  cases  and  20,788  deaths  being  attributed  to  this 
cause.  The  distribntion  of  these  cases  and  deaths  during  the 
several  months  of  the  year  is  shown  in  the  subjoined  Table.  As 
in  former  years  the  height  of  the  epidemic  was  reached  in  March. 


.SSS&. 

1 

j 

1 

1 

1 

1 

^ 

if 

i 

1 
1 

1 

ToMl 

BpIlBjasi  1,719 
5.808    6,737  ^l.sei 

72S 

es7 

MB 

S8I  363  300 

a«  316 

Kl  7!) 

aX34i 
30,78j 

The  case  mortality  rate  was  891  per  cent. 

For  purposes  of  comparison  the  returns  for  each  of  the  years 
lince  plicae  invaded  Bombay  City  are  given  below  : — 


Yew. 

EeporWd  PUgna- 

Caae 
mortality 

per  ceot. 

Attacks. 

Deaths. 

1898 

2,6« 

1,936 

761 

1897 

I3,3U 

11,003 

82  C 

189R 

19,863 

18,130 

i'ra 

1893 

19,*64 

16,874 

81-6 

1900 

17,916 

13,2*7 

73-9 

1901     

20,885 

18,69* 

89'6 

1902 

lfi,123 

14,088 

85-7 

I9('3 

23,341 

20,788 

891 

lDS;eua     

183,7*2 

113,760 

8B-0 

243 

Dr.  J.  A.  Turner,  Medical  Officer  of  Health  for  the  Municipality  app.  a£o.  le. 
of  Bombay,  submitted  proposals  at  the  end  of  1903  to  the  Govern-  sammaryof 
ment  with  a  view  to  institution  of  careful  continuous  investigation  inJ  dmGSou 
respecting  'Hhe  cause  of,  and  the  spread  of  plague,  in  all' its  ofBabonio 
bearings,  from  the  infected  to  uninfected  areas,  and  the  measures  by*B?®Briwd* 
to  prevent  it."*      The    following    matters    were  suggested    by  Low.' 
Dr.  Turner  for  special  investigation,  viz.  : — 

**  (1.)  Climatic  conditions  and  their  effect  on  the  existence  and 
vitality  and  propagation  of  plague. 

(2.)  Habits  and  customs  of  the  people  predisposing  to  the 
disease. 

(3.)  Habits  and  customs  of  the  people  tending  te  spi*ead  the 
infection  ;  disposal  of  the  dead,  funeral  parties, 
exposure  of  infected  persons  or  things. 

(4.)  Other  human  agency  and  its  effect  in  spreading  the 
disease. 

(5.)  Animal  agency,  parasites,  rats,  fleas,  flies,  and  mosquitoes. 

(6.)  The  existence  of  an  organism  outside  the  body,  and  its 
relation  to  an  organism  found  in  the  blood  and  tissues 
of  persons  dying  of  plague.  Its  origin,  mode  of  propa- 
gation, introduction  inte  the  system,  and  the  conditions 
which  favour  its  vitality,  its  possible  presence  in  the 
air,  dust,  floors,  sewage,  food,  and  water ;  its  method  of 
conveyance  from  man  to  man,  from  man  te  animal,  and 
from  animal  teman." 

In  addition.  Dr.  Turner  urged — 

^'  The  bacteriological  examination  of  air,  dust,  clothing,  <&c.,  in 
infected  rooms  or  places  to  which  actual  infection  has 
been  traced.  Continued  experiments  with  all  and 
every  organism  found  in  infected  rooms  or  localities 
and  materia],  eliminating  all  known  non-pathogenic 
bacteria  by  experiments  on  animals  with  a  view  of 
discovering  what  organism,  if  any,  exists,  and  its 
morphological  characteristic  and  life    history,   which  » 

may  be  the  cause  of  the  disease." 

The  Government  of  Bombay  received  Dr.  Turner's  proposals  in 
a  &vourable  spirit,  but  the  matter  had  te  be  referred  for  decision 
to  the  Secretary  of  State  for  India,  and  at  the  time  of  writing  it 
is  not  known  what  the  final  decision  has  been. 


The  Port  op  Bombay. 

During  1903  the  number  of  vessels  entering  or  leaving  the  port  of 
Bombay  was  69,892,  of  which  14,597  were  inspected.  The  number 
of  plague  cases  discovered  within  the  port  was  77  (as  compared  with 


*  Extract  from  the  Report  of  the  EzecatiTe  Health  Offloer,  Bombay  Mnnid- 
pality,  on  the  control  of  plague  in  Bombay. 
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PP.  A,  No.  16.  44  in  1902).  Of  these  16  were  referred  to  incoming  vessels.  One 
ship  the  S.S.  Khali/  (of  the  German  East  Africa  Line)  yielded 
niue  plagne  cases.  She  arrived  in  Bombay  harbour  on  March 
14th  from  Zanzibar,  via  Marmagon,  with  a  crew  of  65  and  three 
passengers.  The  Master  reported  that  eight  persons,  including  the 
third  officer  and  a  deck  passenger,  had  died  during  the  voyage, 
between  March  4th  and  11th,  and  had  been  buried  at  sea ;  and, 
that  a  coal  trimmer  on  board  was  suffering  from  fever  and  a  bubo. 
This  man  was  landed  at  the  hospital  where  his  disease  was 
diagnosed  as  plague  ;  and  it  was  inferred  that  the  eight  deaths 
referred  to  above  had  been  due  to  plague.  It  is  stated  that  on 
February  20th  about  50  dead  rats  were  found  in  the  storeroom. 
The  Khalif  is  believed  to  have  become  infected  by  plague  while 
lying  in  Durban  before  she  sailed  for  Zanzibar  {see  also  under 
Zanzibar,  page  285). 

Another  incoming  ship,  a  transport,  the  Satara^  arrived  in 
February  with  one  case  of  plague  on  board,  another  having  died 
during  the  voyage.  Some  dead  rats  were  found  on  board  the 
vessel  towards  the  end  of  February. 

As  regards  departing  vessels,  medical  inspection  of  the  crew 
and  passengers  before  sailing  resulted  in  the  discovery  of  39 
plague  cases.  While  on  native  craft  lying  in  the  harbour  20 
persons  suffering  from  plague  were  found.  It  is  also  worth  men- 
tioning that  the  bodies  of  two  dock  labourers  were  discovered  on 
the  wharf,  their  deaths  being  attributed  to  plague. 

The  following  table  shows,  year  by  year  from  1897  to  1903,  the 
number  of  vessels  examined  in  the  port  of  Bombay,  the  total 
persons,  crew  and  passengers,  inspected,  and  the  number  of  plague 
cases  discovered. 


Year. 

( 

Vessels 
Examined. 

1 

,  Number  of 
Crew  and 
Passengers 
Inspected. 

Number 
of  Plague 

Cafes 
Discovered. 

J.  9«7  1                   •■•                      «••                      ■•• 

72,808 

1.313,117 

169 

10»'0           •••              •••              •■• 

71,498 

1,207,571 

236 

1  Oft'*/          •■•              •••              ••• 

65,822 

1,193,339 

155 

M   •/*.'%/                      •■•                              •••                              ••• 

65,966 

1,173,050 

84 

1 001 

34,637* 

886,310* 

73 

M  *j\J mt                  at*                         ••••                      ••• 

15,432 

701,964 

44 

1 

1 

1  •/ vO                  ■■•                        •••                         ••• 

14,597 

719,322 

i  1 

*  Major  Crimmin,  V.C,  I.M.^.,  Health  Officer  for  the  Poi-t,  accounts  for  the 
decrease  in  the  number  of  vessels  and  persons  inspected  by  the  fact  that  vessels 
sailing  from  the  port  of  Bombay  for  ports  on  the  coast  of  the  Kolaba  district, 
as  far  south  as  Roha,  were  exempt  from  medical  inspection  in  accordance  with 
Uie  Government  Notifications  of  April  17th  and  September  30th,  1901. 


Madras  Prbbidenot.  app.a^ho.i 

Smnmurot 
During  1903  there  were  reported  in  the  Madras  Presidency  ^  pSKSS 
16,853  cases  of  plague  with  13^91  deaths,  agaiuat  15,125  attacks  ot  Bnbonto 
and  12,603  deaths  in  1902,  and  915  cases  and  685  deaths  in  1901.  ^^^ 
The  distriots  which  chiefly  suffered  were  Salem,  Bellary,  and  iiow. 
North  Aroot ;  the  same  districts  that  suffered  the  most  in  1903. 

The  sabjoined  table  shows,  month  by  month,  the  namber  of 
notified  cases  and  deaths  from  plagae  in  the  Madras  Presidency 
daring  1903:— 
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The  case  mortality  was  78*8  per  cent. 

The  Sanitary  Commissioner  for  the  Madras  Presidency  in  his 
Annual  Report  for  1903  states  his  opinion  that  "nndoabtedly  much 
of  the  plagQe  infection  of  this  PresideDcy  has  been  derived  from 
Mysore  "  where  less  stringent  meaanres  are  employed  for  repres- 
sing the  disease. 

The  City  of  Madras,  population  493,680,  continned  to  enjoy 
comparative  immunity  from  plague,  only  6  deaths  from  that 
disease  being  recorded  during  1903. 


BENGAL  PRBSIDENCr. 

Plague  showed  a  marked  increase  daring  1903  in  the  Presidency 
of  Bengal,  the  number  of  reported  cases  being  71,265,  of  which 
65,680  proved  fatal.  In  the  previous  year  there  were  37,529 
attacks  and  33,256  deaths.  Among  the  districts  which  suffered 
most  were  Saran  (35,571  fatal  cases),  Patna  (.4,638),  Shahabad 
(7,596),  and  Calcutta  (8,222).  The  progress  of  the  plague  pre- 
valence followed  the  uBual  coarse,  reaching  its  highest  point 
in  March,  thereafter  declining  rapidly  and  recrudescing  again 
in  September,  as  may  be  seen  in  the  sabjoined  table  ; — 
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The  case  mortality  was  equal   to  a  rate    of    88'6    per   cent. 
Evacuation  of  the  inmates  and  disinfection  of  the  invaded  houses 
were  the  chief  means  employed  to  prevent  the  spread  of  the 
UOM  <). 
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disease,  but  even  these  measures  were  only  partially  applied. 
Disinfection  of  clothing  was  found  difficult  to  carry  out, 
since  infected  clothing  was  taken  away  by  the  people  when 
evacuating  the  invaded  houses.  Little  reliance  was  placed  by 
the  natives  upon  inoculation,  and  their  faith  in  it  was  further 
shaken  by  the  unfortunate  accident  which  occurred  at  Malkowali 
in  the  Punjab.  For  this  reason  comparatively  few  preventive 
inoculations  by  HafiEkine's  method  were  carried  out  daring 
the  year.* 

Calcutta.  Census  1901,  population  847,796.— In  1903  plague 
was  again  epidemic  in  the  City  of  Calcutta,  the  height  of  the 
outbreak  being  reached  in  March.  The  total  number  of  cases  and 
deaths  recorded  during  the  year  was  respectively  8,891  and  8,223, 
as  compared  with  7,789  attacks  and  7,284  deaths  in  1902.  The 
subjoined  table  gives  the  reported  plague  cases  and  deaths  as 
well  as  the  total  number  of  deaths  from  all  causes  month  by 
month  for  1903. 


Calontta. 
1903. 

Plague. 

Total  Deaths 

from 
All  Gauses.f 

• 

Caaee. 

Deaths. 

1 

January 

257 

245 

2,474 

February 

1,197               1,058 

2,932 

March 

3,954         '        3,526 

5,352 

April 

2,711 

2,597 

4,315 

May     

305 

320 

1,890 

June 

60 

74 

1,350 

July 

54 

52 

1,387 

August 

55 

55 

1,352 

September 

76 

76 

1,474 

October 

72 

71 

1,614 

November 

82 

81 

1,938 

!  December 

1 

68 

68 

2,061 

Total 

8,891 

8,223 

28,139 

•  Thirty-sixth  Annual  Report  of  the  Sanitary  Commissioner  for  Bengal,  year 
1903,  by  Major  F.  C.  Clarkson,  Sanitary  Commissioner  for  Bengal. 

t  This  column  is  compiled  from  the  daily  returns.  The  figures  do  not  agree 
with  those  given  in  the  monthly  narrative,  which  latter  the  Chairman  of  the 
Calcutta  Municipality  states  is  correct.  The  discrepancy  is  stated  by  the  Chair- 
man to  be  due  to  the  fact  that  the  monthly  return  includes  figures  from  parts  of 
the  City  from  which  daily  returns  are  not  received. 


817 

The  case  mortality,  which  waa  92-4  per  cent,  in  1903,  has  iPP.A^aii 
been  reUtively  high  duriog  the  eiz  years  in  which  plagne  has  SDmnuirot 
been  appearing  in  Calcutta,  and  considerably  higher  than  the  rate  ^^5^^, 
tor  the  whole  of  India,  or  for  the  sister  Preaidency  of  Bombay,  of  Babooio 
The  nninber  of  recognised  plagae  case^  and  deatl^  recorded  in  Cj^b^iuIs 
each  year  since  1898,  together  with  the  case  mortality,  is  given  in  ^^"■ 
the  table  below. 


Calcutta. 

1898. 

1899. 

,K«. 

1901. 

1902. 

1903. 

Beportad  plB^e  CMM  ... 
„      deaths... 

288 
203 

5,005 

2,745 

8,822 

8,278 

8,611 

7,883 

7,789 
7,384 

8,891 
8,223 

Case  moriality,  per  cent. 

8B-S 

91-3 

93-8 

91-6 

93-6 

92-4 

Thb  Ukited  Provincks  op  Agra  ahd  Oudh. 


Daring  1903  plague  was  epidemic  in  the  United  Provinces  of 
Agra  and  Ottdh  84,499  deaths  being  reported.'  This  nnmber  is 
in  excess  of  the  figures  given  in  the  Anoaal  Report  of  the 
Sanitary  Commissioner  with  the  Government  of  India,  n-hich 
gives  80,729  deaths  as  occurring  from  plagae.  The  discrepancy 
in  the  totals  is  said  to  be  due  to  some  extent  to  the  fact  that 
the  larger  fignres  are  those  snpplied  by  the  District  Mortuary 
Registrars,  the  others  being  those  furnished  by  che  magistrate 
of  the  districts. 

The  epidemic,  like  that  of  1903,  reached  its  height  in  March  and 
fell  to  its  lowest  point  in  Jnly.  The  districts  principally  affected 
were  Cawnpore,  Allahabad,  and  Lncknow.  The  three  towns  of 
the  same  names  also  suffered,  5,164  plague  deaths  occurring  in 
Cawnpore,  4,47S  in  Allahabad,  and  4,325  in  Lncknow.  In  the 
City  of  Agra  5,195  persons  perished  from  plague,  and  in  Meemt 
4,145. 

The  subjoined  table  gives  the  deaths  from  plague  month  by 
month  daring  1903  in  the  United  Provinces  of  Agra  and  Oudh  : — 
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Thb  Poxjab. 

The  Annasl  Report  on  the  BanitHy 

Panjftb  far  L9Q3  gives  the  jdagne  attidci , 

and  the  dttthe  210^17 ;  ris^  317,896  cmm,  anA  US^IB 
the  Britiih  dletrfete,  sad  2lfill  emm  and  lS,fi» 
natiTo  itatea. 

An  official  report  on  *^  Plagne  inocolation  in  the  FmajA 
October  lit,  19Q2,  to  BeptemlKV  SOOi,  1903,^  pntaUahed  hj 
E.  Wilkinaon,  LILS^  Chief  Plague  Medical  Officer  far  the  Pn^jA, 
conlaina  the  alatement  that  from  October  ljt»  1897,  to  flifiliMlHi 
30th,  1903,  a  period  of  aix  yean»  the  notified  plagne  caaea  hnn 
nnmbered  £07,901  and  the  deaths  377,576.  Bnt  in  addUion  dmi^ 
the  above  mentioned  period,  77,610  caeca  and  66,769  deatha  ^««ve 
reported  from  the  native  etates  aaaodated  with  the  Pta^jafaJ* 
making  a  gruid  total  for  the  riz  yeara  ended  Septamber  dOtib^ 
1903,  of  685>11  caaea  and  444^45  dealha. 

Daring  1903,  there  waa  a  gradnal  increaae  of  tlie  incidence  d 
plHgae  daHng  the  early  months  of  the  year,  16,608  caaes  being 
recorded  in  Jannary,  and  no  fewer  than  113,074  attadcs  in  ApriL 
From  this  point  the  nnmbers  gradnaliy  fell  till  Aagnati  when  only 
111  cases  came  ander  notice.  From  September  another  increaae 
was  observed  np  to  the  end  of  the  year  (sm  table  bdow). 

Major  Wilkinson,  in  the  report  above  referred  to,  states  that  in 
some  districts  during  1903  in  addition  to  rats,  dogs,  cats,  squirrels 
and  birds  were  observed  to  die  during  the  time  the  human 
epidemic  was  at  its  height ;  and  it  was  noticed  that  the  crows  left 
the  infected  villages  till  the  outbreak  was  over.  Destruction  of 
rats  was  carried  out  in  those  districts  where  the  religious  scruples 
of  the  Hindus  permitted  of  it,  by  means  of  placing  a  mixture  of 
flour  and  plaster  of  Paris  near  rat  hole%  and  in  other  csises  stuffliig 
the  rat  holes  with  a  mixture  of  tar  and  sulphuric  acid.  This  latter 
method  is  a  troublesome  one  and  requires  careful  supervision. 
Various  forms  of  rat  traps  were  also  employed. 

During  1903  inoculation  with  Haffkine*s  prophylactic  was 
performed  in  the  Punjab  on  327,357  persons,  and  the  experience 
of  the  period  above  mentioned  confirms  previous  experience  of 
the  value  of  this  measure.  Lieut.-Col.  Bamber  says  that  the 
liability  of  the  uninoculated  to  death  from  plague  was  two  and  a 
half  times  as  great  as  that  of  the  inoculated.  Of  the  337,357 
persons  inoculated  5,045  subsequently  contracted  plague,  and  of 
these  1,263  died,  the  case  mortality  being  25*03  per  cent.  Of  the 
336,222  persons  who  contracted  plague  not  having  been  pre- 
viously inoculated  209,431  died,  yielding  a  case  mortality  of  62*29 
per  cent. 


*  These  Natiye  Stittet  inolnde  PfttUla,  Ksonrthala,  Nabha,  Kalaia,  Maler  Kotla, 
Bahawalpar,  Jind,  Nala^rnrh,  Bagliat,  Fariakot^  and  Dajaaa, 


The   following  table  shnwe   the   incidence  of  plagne   in  the   app.  a.  wn.  ii 
Punjab  month  by  month  dnring  1903  : —  Smnroirof 

ttnd  Difftulan 
ot  Bubonic 
PtasaeliiJMB 
by  Dr.  Brooa 


Panl»b. 

i 

3 

i 

1 

1 

1 1 

3 

1 

1 

j 

1 
1 

1 

Total 
1903. 

AUulu       .. 
CeathB 

iMoe 

17^ 

Vim 

9n,86a  134S1 
44.«Ge  14.»9] 

SW 

lU  389 
66  171 

7JW 
4JIW 

MIB 
B,IBO 

3U,E87 

m.m 

The  largest  number  of  cases  and  deaths  were  referred  to  the 
Gujranwala  district,  where  67,901  attacks — 44,267  fatal — were 
recorded.  The  other  districts  which  saffered  heavily  were — 
Lahore,  51,765  cases  ;  Jallnnder,  42,813  cases ;  Amritsar,  37,461 
cases ;  and  Hoshiapnr,  33,210  cases. 


Central  Frotincbb. 

During  1903  plague  prevailed  in  the  Central  Provinces  cansing 
40,660  deaths,  compared  with  188  in  1902.  The  disease  was 
epidemic  in  January,  1903,  had  all  bat  subsided  during  Jane 
and  Jaly,  but  became  again  epidemic  in  the  second  half  of  the 
year,  reaching  its  highest  point  in  November. 

The  following  table  shows  the  unmber  of  deaths  repoi-ted 
month  by  month  dnring  1903 : — 
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The  epidemic  existing  at  the  end  of  1903  continned  with  great 
virulence  up  to  May,  1904,  in  the  Central  Provinces. 


Rajputana. 

In  Bajputana  2,442  fatal  cases  of  plague  were  reported  during 
1903,  the  attacks  numbering  approximately  2,718.- 


Mtsohb  State. 

The  plague  attacks  recorded  in  the  Mysore  State  during  1903 
numbered  29,405,  and  of  these  22,291  provnd  fatal.  The  total 
cases  in  the  previous  year  were  38,611  and  the  deaths  28^76. 
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n.  A.  Moia.  Prom    this    it    will    be    aaen    that   there    was    an    appreciiible 

immuTot  diiuiaution   in    the    amount    of    plague  in   Mysore  in  I'iQ'i    as 

JS  mSSSo  compared  with  1902. 

t  BuboDlo 

laaoeiDinSi  The  subjoined  table  shows  tho  number  of  cases  and    deaths 

5w.''  """  reported  month  by  month  during  1903  : — 
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The  city  and  district  of  Mysore  and  the  city  and  district  of 
Bangalore  were  among  the  localities  suffering  heaviest  from 
the  disease. 


Htdbbabad  State. 

Ill  the  Uyilerabad  State  during  1903  the  total  pl^ae  cases 
reported  amounted  to  ;i3,90$,  of  which  28,094  proved  fatal,  aa 
compared  with  10,017  attackB  and  8,123  deaths  in  1902.  In  no 
previous  year  have  ro  many  plague  cases  and  deaths  been  recorded 
in  this  State.  The  incidence  of  the  disease,  month  by  month,  is 
shown  in  the  tabular  statement  below  : — 
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The  behaviour  of  plaguo  in  the  Nizam's  dominions,  as  exem- 
plified by  the  mortality,  is  shown  below : — 
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Central  India. 

During  1903  plague  wan  epidemic  in  Central  India,  33,162  cases 
being  notified  and  21,169  deaths  certified  from  this  cause.  The 
majority  of  the  cases  occurred  during  the  last  fonr  months  of 
the  year. 
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Assam.  — 

Sammary  of 

Plague  appeared  at  Dibrugarh  on  May  16th,  1903,  this  diagnosis  *^|?SgJS5n 
being  bacterioscopically  confirmed.    It  is  stated  that  some  dying  gj^^^^fg^ 
rats  had  been  observed  in  the  foreign  grain  bazaar  at  which  the  byR!Bruoe 
early  human  plague  cases  occurred.    In  all  37  cases  and  28^deaths  i«ow- 
were  reported  between  May  16th  and  July  3rd. 

Kashmir  Statb  (with  Jammu  Province). 

In  this  State  there  occurred  during  1903,  1,190  cases  and  1,053 
deaths  from  plague.  The  largest  number  of  attacks  being  referred 
to  the  months  of  April  and  May. 

Other  Indian  Provincbs  and  States. 

As  regards  the  other  Provinces  and  States  of  India,  there  were 
74  cases  and  45  deaths  in  Goorg ;  51  attacks,  49  of  which  were 
fatal,  in  the  North-West  Frontier  ;  31  attacks  and  9  deaths  in 
Burma  ;  four  cases,  three  of  which  proved  fatal,  in  Baluchistan  ; 
and  48  fsital  cases  in  Ajmer-Merwara. 

PERSU. 

Persistent  rumours  were  current  in  the  spring  of  1903  that  an 
epidemic  of  plague  had  occurred  of  a  virulent  type  at  Hawizeh, 
and  in  a  less  severe  form  among  the  inhabitants  of  Beni  Truf, 
in  the  '^  marshes.^*  Inquiries  instituted  as  to  the  truth  of  these 
rumours  established  the  fact  that  during  the  last  two  or  three 
years  cases  of  plague  have  been  noted  in  this  locality  in  the 
spring  months,  and  that  in  the  spring  of  1903  there  had  been 
a  more  serious  prevalence  of  plague  in  the  district  than  in  the 
two  or  three  preceding  years.  The  Turkish  authorities  had 
stopped  all  communications  with  the  Persian  frontier  near  the 
Tigris  to  prevent  spread  of  the  disease  into  Turkish  territory. 
At  the  middle  of  May  the  disease  was  subsiding,  but  special 
precautions  were  taken  to  prevent  Hawizeh  wool  being  carried 
from  the  infected  districts  into  other  parts  of  Persia.  No  details 
as  to  amount  of  plague  attacks  or  deaths  at  Hawizeh  have  been 
made  public. 

CEYLON. 

A  single  ship-borne  case  of  plague  occurred  during  1903  in  the 
person  of  a  passenger  arriving  by  the  Austrian  s.s.  Marie 
Valerie  from  Bombay.  This  passenger  was  landed  at  the  Galle 
hospital  for  plague,  on  March  5th.  The  patient  recovered,  and 
was  discharged  on  April  29th.  All  the  usual  precautions  were 
taken  and  the  plague  contacts  were  segregated  for  10  days. 

STRAITS  SETTLEMENTS. 

Singapore. — On  July  6th  an  English  steamer,  the  Oheang  Oheio^ 
arrived  at  the  port  of  Singapore  bringing  from  Southern  China 
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•p.A^aia    856   coolie   passengers,   who    were   immediately  landed    at    the 

mmuyoi      quarantine  station  to  undergo  the  usual   period  of  observation.' 

d^SISSon     During  the  voyage  several  cases  regarded  as  plague  had  occurred 

Bnbonio        amongst  these  coolies.    While  at  the  quarantine  station  the  disease 

i^Brooe  '  broke  out  among  the  passengers  under  observation,  and   from 

*'^'  the  6th  of  July  to  the  22nd  no  fewer  than  104  cases  of  plague 

or  suspected  plague  were  recorded.*    The  disease,  however,  did 

not  spread  from  the  quarantine  station  to  the  town  itself,  which 

yielded  only  3  fatal  plague  cases  during  the  whole  year. 

Sdangor. — In  November  three  cases  of  plague  were  reported  to 
have  occurred  at  Kuala  Lumpur,  the  principal  town  in  the  Feder- 
ated Malay  State  of  Selangor.  But  up  to  the  end  of  1903  there 
was  not  an}'  report  of  spread  of  the  disease.  In  the  annual 
report  on  the  Federated  Malay  States  for  1903,  presented  to  the 
Colonial  Office  by  the  High  Commissioner,  it  is,  however,  briefly 
stated  that  a  small  outbreak  of  plague  occurred  in  Ulu  Selangor, 
causing  15  deaths,  but  no  details  are  given  as  to  source  of  the 
infection,  or  other  particulars. 


SIAM. 

According  to  a  report  dated  August  22nd  plague  broke  out  at 
Puket  on  the  western  coast  of  Siam,  north  of  Penang.  The 
number  of  cases,  so  far  as  is  known,  was  not  large.  In  the 
neighbourhood  of  Puket  there  are  tin  mines,  in  which  labourers 
from  South  China  work.  It  is  supposed  that  plague  was  brought 
to  Puket  by  some  newly-arrived  coolies  from  an  infected  district 
in  China.  It  was  stated  that  Bangkok,  the  capital  of  Siam,  was 
in  a  very  insanitary  state,  and  was  overrun  with  rats.  It  was 
therefore  fully  expected  that  plague  would  attack  Bangkok  ;  but, 
so  far  as  is  known,  that  city  escaped  the  disease  altogether  during 
1903. 


COCHIN-CHINA  (French  Indo-China). 

Tonkin, — At  ihe  beginning  of  April,  1903,  plague  reappeared 
at  Hanoi,  and  continued  to  manifest  itself  up  to  the  ,'end  of 
July,  during  which  time  206  deaths  from  the  disease  were 
officially  reported.  It  has  been  already  recorded  that  in  April, 
1902,  cases  of  plague  occurred  in  Hanoi,  the  capital  of  Tonkin. 
Probably  the  disease  had  never  wholly  disappeared,  but  had 
continued  into  1903  in  a  mild  form  unobserved.  It  is  surmised 
that  plague  infection  was  brought  from  Hong  Kong  by  rats 
concealed  in  bales  of  imported  goods  to  Hanoi  .  From  Hanoi  the 
disease  was  carried  into  other  localities,  but  the  precise  number 
of  these  cases  has  not  been  ascertained. 


*  Vide.  "  Veroffentlichungen  dee  Kaieerlichen  <}eeimdheiteamtee,"  July  32nd 
and  September  14th,  1903;  also  *'DaB  OesterreiohiBohe  Sanitateweeen/' Auguit 
37th,  1903 
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THE    PHILIPPINKS.  iw.i^o. 

BmnmUT  o: 

Plagae  again  appeared  in  the  Philippines  dnring  1!)03,  having  orBnbome 
been  practically  abaent  from  the  Archipelago  daring  the  previoas  bJ^f^S 
year,  only  nine  deaths  having  been  recorded  from  this  cause  in  i«w. 
1902.  So  far  as  can  be  learned  the  recorded  cases  and  deaths 
from  plague  in  1903  nnmbered  respectively  218  and  179,  the 
majority  of  them  being  referred  to  Manila  and  a  few  to  Cebn,  In 
Manila  a  great  effort  was  made  to  protect  the  population  against 
plagne  by  means  of  inncnlation  with  Shiga's  prophylactic  tlnid. 
The  experience  of  Manila  was  to  the  effect  that  inoculation  with 
this  prophylactic  repeated  again  in  10  days  sufficed  to  establish 
immanity  ugainst  the  disease.  Compnlsion  was  resorted  to,  and 
a  large  proportion  of  the  00,000  Chinese  residents  in  Manila 
submitted  to  the  process.  It  became  part  of  the  routine  treatment 
of  "contacts"  after  the  month  of  April  to  take  them  to  the 
detention  station,  inocalate  them  with  Shiga's"anti-plagae  Tiros," 
disinfect  their  clothing,  and  then  release  them.  These  measnres 
along  with  disinfection  of  tlie  invaded  houses  by  means  of 
bicbloride  of  mercury,  or  by  burning  them  down,  and  the 
institution  of  measures  for  destroying  rats,  were  the  main 
precautions  taken  at  Manila  in  dealing  with  the  disease. 

The  dietribntion  of  plagne  in  the  Philippines  month  by  month 
throughout  1903  is  shown  in  tabular  form  below. 
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The  case  mortality  was  82*1  per  cent,  a  high  fatality  rate  which 
soggEsts  that  only  severe  and  fatal  cases  came  under  observation, 
patients  being  concealed  as  long  as  possible. 


Hong  Kong. — In  1903  plague  once  again  became  epidemic  in 
Hong  Kong.  It  has  already  been  recorded  that  in  1902  the 
disease  appeared  in  smaller  amount  than  in  any  of  the  four 
preceding  years,  only  576  cases  with  560  deaths  being  recorded. 
But  in  1903  the  number  of  recognised  cases  rose  to  1,415  and 
the  deaths  to  1,252,  a  case  mortality  of  88-4  per  cent.  The 
annual   epidemic    began   in    February  and  reached    its.  beight 
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».  Ajio.18.    between  the   middle  of    May  and   the   middle   of    Jnne.     The 

^m^Tjot      subjoined  table  gives  the  notified  cases  month  by  month. 
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In  a  report  on  plagne  during  the  first  seven  months  of  the  year 
1903,  presented  by  the  Acting  Medical  Officer  of  Health  for  Hong 
Eong,  and  published  in  the  Government  Gazette  of  March  25th  190i, 
it  is  stated  that  433  bodies  of  plagne  patients  were  found  daring 
that  period  in  the  streets  or  oUier  places  where  they  had  been  left 
by  the  friends.  This  apparently  was  done  with  the  view  of 
avoiding  the  dreaded  visita  of  the  officials  and  the  disinfection  of 
the  hoQse  and  effects  that  wonld  necessarily  follow.  The 
percentage  of  bodies  fonnd  in  the  annnal  epidemics  of  plagne 
daring  the  last  six  years  are  given  in  the  report  above  mentione"J 
and  are  reprodnced  here. 


Hong  Kong. 

181*8. 

1899. 

190U. 

1901. 

1902. 

1903. 

Plague  oorpee*  found  in  tht 
streetn    per   cent,   of   total 
pt&gue  dwthB. 

23-1 

2*-2 

2B-5 

19-7 

34-6 

31-7 

Plague  broke  out  on  board  H.M.S.  Ocean  while  this  vessel  was 
at  Hong  KoDg,  six  cases  being  ruported.  It  is  also  stated  that 
two  officers  of  the  Derbyshire  Regiment  stiitioiieil  :tl  Hong  Kong 
were  attacked  by  the  disease. 

Rats  were  also  affected  by  plague  and  were  fonnd  dead  in  and 
about  hoaaes.  A,  reward  of  five  cents,  was  paid  for  each  rat 
brought  to  the  authorities,  and  there  is  reason  to  believe  that  as  a 
conBeqaence  rats  were  imported  from  the  mainland  for  purpose  of 
sale.  In  Hong  Kong  proper  during  the  year,  54,7^18  rats  were 
destroyed,  and  of  these  3,026  were  recorded  as  infected  by  plague. 
In  that  part  of  the  colony  which  lies  on  the  mainland,  viz., 
Kowlnon,  46,309  rats  wera  destroyed,  and  of  these  716  were 
regarded  as  having  been  infected  by  plague.  Several  cats  were 
also  found  to  be  plague  infected.  In  the  official  report  above 
referred  to,  it  is  stated  that  during  the  height  of  the  epidemic 
poultry  were  found  dead  in  the  markets  more  frequently  than 
usual,  and  it  is  asserted  that  baoterioscopic  examination  showed 
that  they  had  died  of  plagne. 

The  measures  employed  at  Hong  Kong  to  combat  plague  were 
mainly  :  (a)  The  disinfection  of  houses  in  which  cases  of  plague 
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were  known  to  have  occurred.     But  in   many  instanceB  infected  ^^-  A,Ma 
hoaeeB  never  came  ttnder  obeervabon  Bnch  persons  being  removed  samtiurr  o 
by  their  friends  from  place  to  place,  and  the  dead  bodies  of  fatal  ^  dI^^ 
cases  bein^  abandoned  in  the  streets  or  other  convenient  places.  otBabonio 
(b)  The  cloanre  of  blocks  of  houses  in  neighbom-hoods  where  bi?^i5iJJ 
plague  was  rife  to  enable  disiufection  to  be  properly  carried  out,  i*w. 
shelter  being  ofFered  to  persons  thus  turned  out  temporarily  from 
their  honses.    (c)  The  systematic  destruction  of  rats,  with  measnres 
for  the  exclusion  of  these  animaU  from  houses.     (_d)  Preventive 
-inocalation  with  HaSkine's  prophylactic.     But  only  352  men  were 
inoculated,  five  of  whom  afterwards  developed  plague  of  which 
two  died. 

Some  researches  were  carried  out  at  Hong  Kong  by  Dr.  W.  Hunter, 
the  Government  Bacteriologist  and  his  assistants,  in  detection  of 
plague  in  man  and  other  animals.  Of  persons  apparently  in 
health,  a  small  percentage  are  stated  to  have  been  found  whose 
blood  showed  presence  of  plague  bacilli ;  the  inference  being 
that  chronic  plague  existed  in  Hong  Kong  among  persons 
apparently  well.  Dr.  Hunter  aEBrms  also  that  in  some  samples  of 
rice  exposed  for  sale  in  shops,  he  found  plagne  bacilli.  Should 
these  observations  be  fully  confirmed  by  other  competent  inves- 
tigators OUT  present  views  on  the  etiology  and  prevention  of  plagae 
may  have  to  undergo  modification. 

The  progress  of  plague  in  Hong  Kong  daring  the  last  10  years 
is  shown  in  tabular  form  below. 
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Canton. — Plagae  was  again  epidemic  in  Cafaton  and  district 
during  1903,  having  reappeared  there  in  May,  Though  no  official 
figures  are  available,  it  is  stated  by  the  United  States  Consul 
Gi^neral  that  the  disease  seemed  to  be  more  virulent  in  1903  than 
at  any  time  in  the  previous  three  years'.  At  one  period  (June) 
of  the  recent  epidemic  50  deaths  a  day  were  occurring  in  this 
town.  From  Canton  the  disease  spr^d  rapidly  to  adjoining 
towns  and  villages.  Among  these  may  be  mentioned  I^k  Sha 
lying  midway  between  Canton  and  Fatshan.  Also  Honam,  Shnn 
Tak,  Yuen  Kong,  and  Heftng  Shan,  Sham  Shni  and  Kow  Chnk. 
Considerable  ravages  were  inflicted  by  plague  at  Kong  Moon, 
Shai  Hing,  Lok  Lo,  To  Sing,  and  other  small  towns  and  villages 
along  the  banks  of  the  West  River.  Cases  of  plague  also 
occurred  in  the  boats  and  junks  plying  on  the  river.  In  one 
junk  between  Kow  Chnk  and  Kong  Moon  eight  passengers  died 
of  plagae. 

'  United  States  Pablio  Heath  Beporte,  Jnlj  10th  1»03. 
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.A^M.  4t  Phanihai,  13  miles  Boatfa-eut  of  Kit  Tang  in  the  Pxovinoe 
MMgyoc  of  Kwang  Tung,  plagae  -was  epidemic  and  oanaed  100  deatlia  in 
^iaBSf     IfardL 
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Swataw. — Ab  in  the  previous  jear,  plagae  appealed  at  S^?atow 
and  distarict  in  the  first  six  months ;  bat  as  no  oflBcnl  recards 
are  kept,  the  precise  amount  of  the  disease  there  cannot  be  st^»d. 
In  the  United  States  Pablic  Health  Bepcnrts  for  Jane  Sfitik,  1903, 
howerery  it  is  mentioned  that  100  plagae  deaths  had  oceorred 
in  Swatow  ap  to  April  30th  of  that  year. 

Amoy. — Plagae  was  epidemic  ac  Amoy  in  May,  the  estimated 
namber  of  deaths  daily  from  the  disease  in  that  month  being  stated 
to  be  above  50.  Plagae  oontinaed  to  prevail  till  September,  bnt 
on  October  10th  Amoy  was  declared  free  from  infection  as  no  case 
of  plagae  had  occarred  for  three  weeks. 

Foochow  Di$Mci.'-Ia  Jane,  1903,  a  namber  of  fatal  plagae 
cases  were  reported  to  have  occaired  at  Fahtsing  and  Hinghfia, 
between  Foochow  and  Amoy.  In  a  letter  on  the  sabject  which 
appeared  in  the  Hang  Kong  Tdegraph  of  Jane  20th,- 1903,  it 
is  contended  that  owing  to  their  greater  cleanliness  and  wilUng- 
nees  to  adopt  improved  methods,  the  native  Christaans  have»  as 
a  class,  learned  to  cope  more  saccessfally  with  plagae  than  is 
the  case  with  the  saperstitioas  masses  of  native  Chinese ;  and 
it  is  claimed  that  the  mortality  from  plagae  has  been,  relatively 
to  their  numbers,  much  less  among  the  native  Christians  than 
among  the  heathen. 

In  July,  1903,  plague  was  prevalent  at  Foochow  and  it  is  stated 
that  "typhus  fever"  was  epidemic  in  the  vicinity  of  Chengtu. 
The  professed  identification  of  typhus  fever  in  a  locality  where 
plague  has  been  declared  to  be  present,  must  always  excite 
suspicion ;  the  disease  may  easily  be  confounded  with  plague, 
there  being  resemblance  in  the  characters  of  both  diseases. 
In  Foochow  plague  prevailed  in  the  he^irt  of  the  city  and  also  iu 
a  large  village  on  the  south  side  of  Nantai,  the  island  on  which 
the  foreign  settlement  is  situated.  At  the  height  of  the  epidemic 
50  deaths  a  day  occurred  from  the  disease.  After  raging  for 
about  six  weeks  the  outbreak  subsided.* 

Peitang^  six  miles  north-east  of  Taku,  with  a  population  of  about 
13,000,  was  attacked  by  plague  in  September,  and  up  to  the  end 
of  November  upwards  of  1,500  persons  had  perished  from  the 
disease.  Many  of  the  inhabitants  fled  from  the  town  as  soon  as 
the  presence  of  plaflrue  was  publicly  known. 

From  Peitang  plague  was  carried  to  Tientsin  in  October,  and 
also  to  the  villages  of  Hsinho  and  Shtinliangcheng.  A  few  cases 
also  occurred  at  Taku,  in  all  probability  due  to  the  spread  of 
infection  from  Peitang. 


*  Britiih  Ckmfiilar  Beporl  on  the  trads  of  Fooohow  for  1908. 


Weihaitmi. — Mention  has  been  made  when  referring  to  plagne  ^^^^^^ 
at  Hong  Kong  about  a  reported  outbreak  there  of  plague  on  board  §J|?S!JL1 
H.M.S.  Ocean.      Later  this  vessel  proceeded  from   Hong  Kong  and^^ 
to  Weihaiwei  and  on  her  arrival  there  at  the  end  of  June,  were  pi^^j^i 
found  on  medical  inspection  three  men  suffering  from  suspicious  ijT^.Bnn 
pneumonic  symptoms.     It  was  therefore   thought  advisable  to  ^^* 
land   the  crew  of    the   Ocean  on    Observation  Island*  and   to 
disinfect  the  vessel.    Material  from  the  three  patients  was  taken 
for   a    bacterioscopic  examination  and    sent  to  Dr.   Moore,  of 
Shanghai.    His  report  gave  a  guarded  opinion  which  did  not 
confirm  or  disprove  the  diagnosis  of  plague.    But  meanwhile 
another  member  of  the  crew  developed  pneumonia,  of  which 
he  died    in  36   hours.      Material    for  cultural    and   inoculation 
experiments  were  sent  at  once  to  Dr.  Moore,  whose  experiments 
are  said  to  have  demonstrated  that  the  case  had  not  been  one  of 
pneumonic  plague,  but  ordinary  pneumonia. 


MANCHURIA. 

Newchwang, — Plague  appeared  in  Newchwang  in  August,  1903, 
and  from  that  time  up  to  the  ehd  of  the  year,  1,007  recognized 
cases  were  reported,  958  of  them  proving  fatal,  a  case  mortality  of 
95'1  per  cent.  The  European  Consuls  resident  in  Newchwang 
had  no  doubt  that  the  above  figures  did  not  fully  represent  the 
actual  amount  of  plague  which  occurred  in  this  seaport,  for  many 
cases  were  believed  to  have  been  concealed  by  the  Chinese. 
Newchwang  at  the  time  was  pi-actically  under  Russian  control, 
and  the  regulations  which  were  promulgated  for  dealing  with  the 
epidemic  were  enforced  by  the  Russian  ofBcials.  These  measures 
included  segregation  of  the  plague  patients  in  hospital,  disinfection 
of  invaded  houses  and  of  patients^  effects,  and  speedy  burial  of  the 
dead  with  due  sanitary  precautions.  At  first,  before  regulations 
were  formulated,  the  bodies  of  those  dead  from  plague  were 
simply  thrown  out  into  the  street  and  left  unburied. 

Newchwang  was  officially  declared  free  from  plague  on 
February,  1904. 

As  to  the  origin  of  the  1903  outbreak,  not  much  is  known.  In 
the  previous  year  Newchwang  had  been  apparently  free  from 
plague,  though  in  1901  and  in  1900  there  had  been  epidemics  of 
the  disease  in  the  town  ;  in  the  latter  year  upwards  of  2,000  deaths 
from  this  cause  are  said  to  have  occurred.  It  is  believed  that 
the  plague  which  began  the  epidemic  in  August,  1903,  was 
imported  into  Newchwang  from  an  infected  Chinese  port,  but  the 
particular  port  is  not  known. 

Harbin. — In  the  latter  part  of  the  year  plague  broke  out  at 
Harbin,  where  cholera  also  was  epidemic  at  the  time.  The  plague 
infection  was  probably  conveyed  to  Harbin  from  Newchwang. 


*  Sometimee  caUed  Son  Island, 
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JAPAN. 

Yokohama. — As  mentioned  in  my  report  on  plague  for  1902,  the 
disease  existed  in  Yokohama  in  the  latter  months  of  that  year.  It 
was  thought  that  the  active  measures  employed  by  the  authorities 
had  extinguished  any  chance  of  a  recurrence  of  the  outbreak. 
But  in  the  month  of  May,  1903,  plague  reappeared  there.  The 
cases  did  not  occur  in  large  groups,  but  were  practically  sporadic 
throughout  most  of  the  year.  Altogether  some  42  cases  and  34 
deaths  came  under  observation  during  1903.  This  can  hardly  be 
described  as  amounting  to  an  epidemic  among  a  population  of 
about  200,000. 

It  is  believed  by  some  persons  that  this  1903  outbreak  was  due, 
not  to  recrudescence  of  previous  infection,  but  to  a  fresh  importa- 
tion of  the  disease  from  India,  or  perhaps  from  Hong  Kong. 
Several  instances  were  reported  of  plague  occurring  on  vessels 
arriving  in  the  port  of  Yokohama.  For  example :  On  the 
S.S.  Kagashima  MarUy  on  l^fay  4th,  a  case  of  plagae  was  dis- 
covered in  one  of  the  crew.  This  ship  trades  between  Bombay 
and  Yokohama.  On  May  27th  a  Chinese  cook  on  board  the 
German  s.s.  Arra^gonia  was  notified  to  be  suffering  from  plague, 
of  which  he  subsequently  died.  The  ship  had  come  from  Hong 
Kong  on  the  previous  day.  On  June  15th  the  Kaga  Mara  arrived 
at  the  port  of  Yokohama  from  Seattle,  having  called  at  Hong  Kong. 
One  of  the  crew  was  found  to  be  suffering  from  suspected  plague ; 
the  diagnosis  was  afterwards  confirmed  by  the  authorities,  the 
patient  being  removed  to  hospital  where  he  died. 

From  Yokohama  infection  was  carried  to  Shizuoka  and  Kana- 
gawa  Ken,  but  in  no  instance  was  there  any  further  extension  of 
the  disease. 

It  is  stated  that  rats  suffering  from  plague  were  found  by  the 
authorities  in  Yokohama,  and  that  considerable  destruction  of 
these  rodents  was  effected  by  the  methods  employed  for  the 
purpose. 

Nagasaki  (estimated  population  148,886). — In  May  a  single 
fatal  case  of  plague  was  reported  at  Nagasaki,  and  later  on  two 
others  were  notified.  One  of  the  cases  was  a  Japanese  from 
Inassa,  and  the  other  two  occurred  on  board  the  Russian  war  ship 
Otvazny,  which  had  come  from  a  Chinese  port.  No  infection  of 
rats  was  observed  in  the  town.  Some  20,000  of  these  rodents 
were  destroyed  during  April  and  May. 

Tokio. — At  the  end  of  December,  1902,  and  beginning  of 
January,  1903,  a  limited  outbreak  of  plague  occurred  in  Tokio, 
some  details  of  which  were  given  in  my  last  report.  There  were 
only  14  cases  (with  eight  deaths),  one  of  the  cases  being  referred 
to  January,  1903,  the  others  to  December,  1902.  In  June,  1903,  a 
single  fatal  case  of  plague  was  reported  in  Tokio,  but  no  extension 
of  the  disease  supervened,  the  infection  in  this  sporadic  case 
having  been  probably  imported.     At  the  end  of  December  it  is 
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stated*  that  plague-infected  rats  were  found  in  the   Akasaka 

quarter,  in  the  warehouses  of  ^^  Nippon  Ynsen  Eaishi,"  the  great  SamnuuT  oi 

navigation  company.     But  up  to  the  time  of  writing  (August, 

1904)  no  further  development  of  plague  had  been  observed  in 

Tokio. 
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^ormomi.— During  1903  the  total  number  of  plague  cases 
reported  in  Formosa  was  889,  of  which  709  proved  fatal.f  The 
majority  of  these  cases  and  deaths  were  referred  to  the  months  of 
March,  April,  and  May.  Of  the  total  889  cases,  850  were  Chinese 
and  39  Japanese.  As  in  former  years  great  attention  was  paid  to 
the  destruction  of  rats,  and  to  the  examination  of  these  animals 
with  a  view  to  ascertain  if  any  were  infected  by  plague.  No 
fewer  than  137,722  rats  were  examined,  and  402  of  them  were 
found  to  have  plague  bacilli  in  their  bodies.  A  small  fee  was  paid 
for  every  rat  delivered  up  to  the  authorities. 

The  amount  of  plague  in  Formosa  in  1903  compares  favourably 
with  the  numbers  reported  in  the  five  previous  years,  as  may  be 
seen  in  the  table  below. 


Year. 


1898 
1899 
1900 
1901 
1902 
1903 


Plague 
attaoks. 


1,233 
2,637 
1,079 
4,519 
2,238 
889 


Plagne 
dea&B. 


882 
1,994 

809 
3,634 
1,740 

709 


Case 
mortality 
percent. 


71-6 
76-6 
74-9 
80*4 
77-7 
79-7 


AUSTRALIA. 


Nbw  South  Walks. 


Sydney.— From  June  30th,  1902,  to  June  13th,  1903,  no  human 
plague  cases  had  come  to  the  notice  of  the  authorities  in  Sydney. 
But  in  the  week  ended  June  20th  a  single  case  was  notified,  and 
early  in  July  another  came  under  notice.  During  the  rest  of 
the  year,  however,  no  more  cases  were  reported. 


•  On  the  anthority  of  the  Belgian  OonsnJ,  vide  the  Belgian  **  Bolletin  Sanitaire," 
Janoary  2l8t,  1904. 

t  Figures  from  another  sonroe  (United  States  Pnblio  Health  Reports,  December 
25th,  1903)  giye  the  total  attacks  as  915,  and  the  deaths  as  750, 
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*^'Ay^^  A  oarefal  and  eztenrnve  ezaminatioii  of  Ats  an^  mioe,  week  by 
MMM*rg  week,  had  for  some  time  been  carried  oat  in  Sydney.  But  from 
id  lESfBtoii  J^ly  1-1-^b*  ISOSy  >^o  plague-infected  rodents  had  been  diaooFered 
H^nbrndo^  till  the  week  ended  May  12th,  1903,  when  a  single  infected  rat 
BroM  '  was  found,  followed  by  other  instances  during  the  next  few  days. 
Mice,  too,  were  discovered  to  be  infected  during  the  latter  part  of 
May.  From  May  9tii  to  August  24th  no  fewer  than  8^797  rats  and 
6,218  mice  were  bacterioscopioally  examined,  and  of  these  111 
rats  and  46  mice  were  found  to  be  infected  by  plague.  Of  the 
infected  rats  11  were  discovered  among  88  rats  taken  to  the 
laboratory  for  examination  from  a  (German  vessel,  the  Alter- 
9chtffanj  which  arrived  at  Sydney  at  the  end  of  July  from  Buenos 
Ayres  and  Rosario  with  a  cargo  of  maise.  This  ship  is  stated  to 
have  been  infested  by  rats,  and  a  number  of  putrid  rat  corpaes 
were  found  on  opening  the  hatches  on  arrival  at  Sydney. 

From  July,  1903,  to  March,  1904,  Sydney  remained  free  from 
recognised  human  plague.  The  last  rodent  in  which  the  presence 
of  plague  was  noted  after  examination  was  discovered  on  August 
15th,  1903,  and  no  further  plague-stricken  rodents  were  met  with 
tiU  e^ly  in  March,  1904. 

Westbrv  Australia. 

FremaniU. — ^Towards  the  end  of  January,  1903,  a  waiter  who 
had  applied  as  an  out-patient  at  the  hospital  for  medical  advice 
was  found  to  be  suffering  from  plague,  and  during  the  same  week 
other  two  persons  who  had  been  in  contact  with  him  developed 
the  disease.  Daring  February,  five  other  persons  were  attacked, 
making  a  total  of  eight  cases,  four  of  whom  died.  As  soon  as  the 
first  of  this  group  of  cases  was  recognised  to  have  plague  careful 
investigations  were  begun  to  ascertain  if  the  local  rats  had  become 
infected.  But  no  plague-smitten  rats  were  discovered  till  nine 
days  after  the  occurrence  of  the  first  human  case.  After  this,  a 
number  of  infected  rats  came  under  observation.  Up  to  March 
21st,  out  of  488  rate  examined,  89  were  found  infected  by  plague. 
So  &r  as  the  evidence  goes  there  is  a  suggestion  that  the  rats  got 
their  plague  from  a  human  source,  and  not  man  from  the  rat.  On 
April  20th,  Fremantle  was  ofi&cially  declared  free  from  plague. 
But  almost  as  soon  as  this  declaration  had  been  made  and  the 
isolation  hospital  closed,  a  fresh  case  of  plague  was  imported. 
The  patient  was  taken  ill  on  board  the  s.s.  SvHtan  which  arrived 
at  Fremantle  from  Singapore  on  April  30th.  Previous  to  the 
occurrence  of  this  case  there  had  been  no  notified  plague  for  32 
days. 

On  May  25th,  another  plague  case  was  recognised  at  Fremantle 
in  the  person  of  a  woman  who  lived  next  door  to  a  disused  flour 
mill,  opposite  which  a  case  of  plague  had  occurred  12  months 
previously.    No  definite  infection  of  rats  could  be  found. 

Yet  another  case  of  plague  was  reported  at  Fremantle  on 
November  4th  in  the  person  of  a  Chinaman  who  succumbed  to 
the  disease.  Altogether  11  recognised  cases  of  human  plague 
(»gue  under  observation  in  Fremantle  during  1903. 
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Perth, — In  the  autumn  of  1903  t^^o  fatal  cases  of  plague  occurred  ^^^  tlH^ 

at  Perth,  but  in  neither  case  was  the  nature  of  the  illness  discovered  Runmiary  oi 

till  after  death.     In  both  instances  the  patient  was  Chinese.    A  andD^i^ 

third  case  was  notified  at  Bellevue,  15  miles  from   Perth,  and  pi^^S'fg 

proved  fatal  on  November  8th.    It  is  stated  that  three  plague-  byK. Bmo 

infected  rats  were    found  at   Perth  about   this  time.    Beyond  ^^* 
the  above-mentioned  cases  there  was  no  further  manifestation  of 
plague  in  Perth  during  1903. 

OUBBNSLAi^D. 

Brisbane. — There  was  a  small  outbreak  of  plague  in  Brisbane 
in  1903  lasting  from  February  to  June,  and  comprising  only 
19  recognised  cases  with  9  deaths.  Frqm  June  till  September  no 
plague  or  suspected  plague  cases  came  under  observation ;  but 
during  the  latter  month  two  fatal  cases  were  reported,  and  a 
third,  also  fatal,  in  October,  making  a  total  of  22  cases  and  12 
.deaths  from  plague  during  1903.  This  was  the  fourth  outbreak 
of  plague  in  Brisbane.  For  the  six  months  previous  to  this 
outbreak,  which,  as  has  been  said,  began  in  February,  a  careful 
examination  of  rats  and  mice  had  been  carried  out  without 
discovering  any  infected  by  plague  till  February  3rd,  when  one 
rat  was  found  to  have  plague  ;  two  more  were  discovered  on 
February  5th,  and  another  on  February  11th,  on  which  day  a 
plague-infected  mouse  was  also  discovered.  A  considerable  stafiE 
of  men  were  employed  during  March  in  laying  down  poison  for 
rats,  setting  traps,  digging  out  rat  burrows,  and  disinfecting  the 
soil  beneath  floors  where  mts  had  been  found.  During  the  three 
months — March,  April,  and  May — 3,274  rats  were  received  for 
bacteriological  examination,  but  only  25  rats  and  three  mice  were 
found  infected  by  plague.  By  June  the  infection  of  rats  had 
seemingly  ceased  ;  at  least  no  infected  rats  were  found,  and 
Brisbane  was  then  declared  to  be  free  from  plague.  In  October, 
however,  plague-infected  rats  were  again  discovered. 

Townsville. — No  indigenous  plague  cases  were  reported  in 
Townsville  during  1 903^  the  last  case  having  occurred  in  December, 

1902.  But  in  February,  19(>3,  plague-infected  rats  came  under 
observation. 

In  September,  a  plague  case  was  landed  at  Townsville  from  a 
coasting  vessel  the  InnaminckUy  from  Melbourne  and  Sydney. 
The  patient  was  conveyed  to  the  hospital  where  he  died. 
There  was  no  extension  of  the  disease  from  this  case.  It  is 
stated  that  the  diagnosis  of  plague  was  bacterioscopically  con- 
firmed by  the  (Government  bacteriologist. 

Rockhampton. — On  February  11th,  a  Chinaman  was  attacked  by 
fatal  plague  in  Rockhampton,  and  at  the  end  of  the  month  a 
.  second  fatal  case  was  notified. 

Bundaherg. — Two  plague  cases  occurred  at  Bundaberg  during 

1903.  One  proved  fatal  on  May  20th,  and  a  post-mortem  exami- 
nation was  made  upon  the  body  of  the  patient  by  the  Medical 
Officer  of  Health,  who,  as  a  result,  himself  contracted  the  disease, 
but  recovered. 

19034 


itr.AJIa.U.  j,^  Zbalahd. 

•teimi  Jane,  1903,  the  diagnosis  being  baeleriosoopicallj  eonfinned.  Ibe 
f.wnm  ^p^ggfjfg^  attacked  had  been  employed  in  a  printing  offiee  and  is 
stated  to  have  been  handling  bales  of  paper  hrcynght  to  Anddfliid 
by  inter-colonial  boats.  In  this  connection  it  was  pointed  out  hy 
Dr.  R.  H.  Makgill,  the  Medical  Officer  of  HealUi  tor  the  Arnddand 
district,  that  the  only  known  plagne  case  at  this  time  in  iiie 
neighbonring  colonies  had  ooenrred  at  Sydney,  in  a  peraoo  also 
employed  in  a  printing  office.  No  plagoe-infected  rats  wmre 
disoorered  at  AncUaaid,  and  no  other  hnman  cases  soperYeiied. 

41 

NBW  OAIiBDOHIA. 

In  Jnly,  1903,  it  was  reported  officially  that  jriagae  had  re- 
appeared in  New  Caledonia,  a  number  of  natiyes  having  died 
from  the  disease  near  Panic,  in  the  north  of  the  island.  Later, 
suspected  cases  were  observed  in  Neponi  on  the  west  coast. 
Cases  r^iarded  as  lane  plague  also  a|>peared  at  Bondo.  Two  other 
Invaded  villages,  St.  Jean-Baptiste  and  St.  Michel,  were  burnt 
down  with  a  view  of  destroying  infected  houses.  In  all,  some 
139  cases,  120  of  them  fatal,  were  recorded  in  New  Caledonia 
during  July,  August,  and  September.  In  October,  the  French 
Foreign  Office  announced  that  plague  had  ceased  to  appear  in  this 
Colony.  In  a  report  on  the  outbreak  by  Drs.  Aubert  and  Jacquin, 
of  the  French  Colonial  Medical  Service,  published  in  the  ^'  Annales 
d'Hygiene  et  de  Medecine  Coloniales,"  No.  4,  190 J,  it  is  noted 
that  there  was  no  evidence  that  plague  in  this  instance  was  spread 
by  rats,  the  reporters  suggesting  however  that  undue  mortality 
among  these  animals  may  have  existed,  and  passed  unobserved. 
Fleas  and  other  parasites  which  were  found  in  large  numbers  on 
the  bodies  of  natives,  are  at  the  same  time  referred  to  as  possibly 
having  had  a  share  in  diffusing  the  disease. 

Numea,  the  capital  of  the  Colony,  remained  free  from  plague 
throughout  the  year. 

HAWAIIAN  ISLANDS. 

Plague  reappeared  in  the  Hawaiian  Archipelago  during  1903 
at  Honolulu  and  at  Hilo. 

Honolulu^  the  capital  of  these  islands,  has  a  population  of  about 
40,000.  Plague  caused  18  deaths  during  1903  ;  15  of  them  during 
the  tirst  half  of  the  yeai*and  7  in  the  month  of  January.  No  cases 
or  deaths  were  reported  in  November  or  December.  Difficulty 
was  found  in  tracing  the  source  of  infection  in  most  of  the 
cases. 

Hilo  J  which  is  classed  as  the  second  largest  town  in  the 
Hawaiian  Islands,  had  only  five  plague  cas^s  during  the  ^ear, 
four  of  thejn  proving  fatal, 
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UNITED  STATES. 

Han  Francisco. — Only  17  plague  cases,  all  of  them,  however, 
fatal  were  reported  in  San  Francisco  daring  1903.  These  cases 
were  distributed  practically  over  the  whole  year,  viz.,  1  in  March, 
1  in  June,  4  in  July,  2  in  August,  1  in  September,  5  in  October, 
and  3  in  November.  Plague  has  persisted  in  San  Francisco  since 
1900,  but  has  never  become  fatally  epidemic  there.  The  following 
table  shows  the  discovered  cases  and  deaths  in  each  of  the  four 
years  1900  to  1903  inclusive  : — 


AFP.  A,  No. 

Summary  o 
theProfffeii 
andDiffasic 
of  Bnbonio 
Plafue  in  19 
by  Dr.  Brno 
Low. 


Year. 


Plagne 
oases. 


Pla^fue 
deaths. 


L  VVfU  a*.  «•*  ... 

XS/vfX  ...  •«.  ... 

1»{)Z  ...  .*•  ... 

XvvfO  ...  *•.  ••* 

Total  in  fonr  years  ... 


22 

30 
41 

17 


110 


22 

25 
41 
17 


105 


Case 
mortality 
per  oent. 


100 
83-3 
100 
100 


95-4 


Practically  only  fatal  cases  have  come  under  oflBcial  notice^  and 
accordingly  there  is  good  ground  for  suspecting  that  a  con« 
siderable  number  of  plague  attacks  have  escaped  observation 
altogether. 

Active  measures  against  rats  were  carried  out  at  San  Francisco ; 
rat  destruction  being  largely  secured  by  the  laying  down  of 
poisoned  food  (phosphorus  on  toasted  cheese)  in  the  sewers  and 
other  haunts  of  these  animals.  When,  as  often  happens,  the  rats 
began  to  recognise  the  poisoned  food  and  to  avoid  it,  phosphorus 
was  no  longer  used  in  connection  with  the  cheese,  arsenic  being 
substituted  for  it.  Week  by  week  a  considerable  number  of 
rats  were  examined  bacterid  Dgically.  During  the  first  eight 
months  of  the  year,  i.e,y  from  December  8th,  1902,  to  the 
beginning  of  August  practically  no  plague  rats  were  discovered  ; 
and  from  the  middle  of  July  to  the  end  of  December  though 
upwards  of  1,200  rats  were  bacteriologically  examined,  only 
about  a  dozen  were  found  to  be  plague  infected. 

In  April,  1903,  the  United  States  Government  issued  a  series  of 
Regulations  in  respect  to  Quarantine  and  the  prevention  of  certain 
diseases,  including  plague. 

The  following  are  the  regulations  on  account  of  plague  specially 
applicable  to  shipping  : — 

(1)  For  the  purpose  of  these  regulations  seven  days  shall  be  considered  as 
the  period  of  incubation  of  plague. 
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(2)  In  tho.e  actually  exposed  to  the  infection  of  plagrue  the  aim'nifitration 

of  anti-pest  semm  is  regarded  as  a  Talnable  prophylaotic  meiscre ; 
for  the  prevention  of  the  introdnotion  of  plagne  into  a  oommnnitj, 
liable  to  the  introduction  through  commercial  inoerooursae,  immunisa- 
tion by  Haifkine's  prophylaotic  is  to  be  recommended. 

(3)  YeeselB  infected  widi  plague,  or  suspected  of  such  infection,  Fhould  be 

anchored  at  a  sufficient  distance  from  the  shore  or  other  Teesels,  to 
prevent  the  escape  of  rats  by  swimming. 

(4)  In  inspecting  vessels  from  plague-infected  ports,  or  vessels  with  plague 

on  board  at  port  of  departure,  em  routt  or  on  arrival,  the  personnel  of 
the  vessel  should  be  examined  with  special  reference  to  the  glandular 
regions— cewicalf  axiliary,  and  inguinal — and  for  such  examination 
as  much  clothing  should  be  removed  as  may  interfere  with  the 
thoroughness  of  the  process.  When  possible  females  should  be 
examined  by  female  inspectors.* 

(5)  In  the  inspection  of  vessels  for  plague  special  attention  must  be  directed 

to  the  discovery  of  cases  of  a  mild  type,  or  of  the  pneumonic  form  of 
the  disease.  Suspected  or  doubtful  cases  should  be  subjected  to 
bacteriological  examination  before  the  vessel  is  released. 

C*))  On  all  plague-infected  vessels,  any  of  the  personnel  of  such  vessels  who, 
in  the  opinion  of  the  qnarantine  officer,  are  infected  or  have  been 
exposed  to  infection,  shall  be  bathed  and  body  clothing  and  hand 
luggage  di6infecte<l. 

(7)  Nothing  shall  be  thrown  overboard  from  the  vessel,  not  even  the  deck 

sweepings.  Such  material  shall  be  burned  in  the  famaces  of  a 
steamer,  or  in  a  place  specially  designated,  but  not  in  the  galley. 

(8)  Special  precautions  must  be  taken  against  rats,  mice,  ants,  flies,  fleas, 

and  other  animals  on  account  of  the  danger  of  the  infection  of  the 
clisease  beinjr  spread  through  their  agency. 

(l»)  As  soon  as  practicable,  there  shall  be  a  preliminary  disinfection  with 
S0„  for  the  purpose  of  killing  rats  and  vermin,  before  further  dis- 
infecting processes  are  applied  to  the  vessel  and  her  cargo.  The 
killing  of  any  escaping  rats  shall  be  provided  for  by  a  water  guard  in 
small  boats,  and  no  person  with  aV^rasions  or  open  sores  should  be 
employed  in  the  handling  of  the  vessel  or  her  cargo. 

(10)  The  vess(?l  shall  be  submitted  to  a  simultaneous  disinfection  in  alU 

parts  with  SO2  to  insure  the  destruction  of  rats  and  vermin.  The 
rats  shall  be  subsequently  gathered  and  burned,  due  precautions  being 
taken  not  to  touch  them  with  the  bare  hands,  and  the  places  where 
found  disinfected  with  a  germicidal  solution,  and  the  quarantine 
officer  shall  assure  himself  that  the  vessel  is  free  of  rats  and  vermin 
before  granting  free  pratique. 

(11)  Disinfection  of  vessels  for  plague  shall  be  as  follows: — With  rrirgo: 

After  12  hours  exposure  to  SOj,  the  upper  4  to  6  foot  layer  of  cargo 
may  be  removed  and  placetl  on  lighters  exposed  to  the  sun.  This 
process  of  disinfection  by  night,  and  removal  of  successive  layers  of 
cargo  by  day,  to  be  continued  till  the  hold  is  empty. 

(12)  Vessels  without  cargo  shall  be  disinfected  by  SO.^  followed  by  germi- 

cidal solutions,  in  accordance  with  the  general  regulations  for 
disinfection.! 


•  The  examination  herein  provided  being  an  exceedingly  delicate  matter, 
the  greatest  possible  care  is  to  be  used  by  the  quarantine  officer  to  avoid  any 
grounds  for  ccmplaint  of  indecent  exposure,  and  more  particularly  with  regard 
to  females. 

I  These  specify  the  authorised  disinfectants,  and  the  proper  methods  of 
generating  and  using  the  same.  ' 
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About  the  end  of  August,  J  903,  it  was  reported  in  the  daily  *?  B?bSi 
papers  that  "a  mysterious  disease  presentinf?  many  symptoms  ?^f}*®i° 
suggestive  of  plague "  had  appeared  at  Daiquiri,  not  far  from  low/'   " 
Santiago  de  Cuba.    Samples  of  blood  and  sputum  were,  it  appears, 
forwarded  to  Jefferson  College,  Philadelphia,  and  to  Columbia 
College,  New   York,  for  bacteriological  examination,  with  the 
result  that  the  disease  in  question   was  pronounced  to  be,  not 
plague,  but  "  haemoglobinuric  malaria,"  or  blackwater  fever. 


SAN  SALVADOR. 

Chalatenango, — In  September,  1903,  five  suspected  cases  of 
plague,  two  of  them  fatal,  were  reported  to  have  occurred  in  the 
district  of  Chalatenango,  near  the  borders  of  Honduras.  The 
diagnosis  of  the  medical  men  attending  the  cases  was  disputed 
by  other  authority,  the  contention  being  that  the  malady  was  not 
plague  but  "fiebre  carbonosa."  No  further  details  of  this  out- 
break have  been  obtainable. 


MEXICO. 

Mazatlan. — It  has  already  been  recorded  that  plague,  alleged  to 
have  been  introduced  from  San  Francisco,  broke  out  at  the  seaport 
town  of  Mazatlan  in  December,  J  902,  fifty -four  deaths  being 
assigned  to  that  cause  during  that  month.  The  disease  continued 
to  prevail  in  the  early  part  of  1903,  and  up  to  the  middle  of 
March,  351  cases  and  296  deaths  had  been  recorded  from  plague.* 
It  is  asserted  that  in  all  probability  a  number  of  cases  were 
concealed,  and  that  consequently  the  above  figures  do  not  re- 
present the  whole  incidence  of  plague  in  Mazatlan.  The  disease 
was  not  at  once  recognised  as  plague.  The  first  intimation  which 
the  Government  received  was  a  telegram  respecting  "several 
cases  of  a  rare  illness,  characterised  by  high  fever,  enlarged 
glands  which  go  on  to  suppurate."  A  Government  bacterio- 
logist was  at  once  sent  to  Mazatlan  to  investigate  the  nature  of 
the  illness,  and  his  report  confirmed  the  suspicion  of  plague. 
Active  measures  were  at  once  instituted ;  lazarets,  ^.observation, 
and  sanitary  stations  were  established.  Steps  were  taken  to 
obtain  supplies  of  curative  and  preventive  serums.  Five  cents 
were  offered  for  each  dead  rat  brought  to  the  Municipal 
Authority.  As  has  been  said,  the  epidemic  did  not  last  long, 
for  by  the  month  of  March  the  disease  subsided.  But  great 
pecuniary  loss  was  sustained  by  the  trade  of  the  town  and  port. 
A  number  of  houses  were  burnt  down  to  destroy  the  infection 
in  them.  The  Governor  of  the  State  of  Sinaloa  (of  which 
Mazatlan  is  the  capital)  officially  declared  that  city  free  from 

*  Dr.  £.  Lioeaga  in  the   "  Boletin    del  Consejo   Superior   de  Salubridad,** 
September  30th,  1903. 
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From  Deoember  31st,  1908,  np  to  tlw  b^[iiuiiBV  of  Jane,  1908^ 
only  16  caMO,  13  of  them  tatalt  were  repotted. 

Other  jriacea  in  the  State  of  Mexioo  were  landed  by  plaKM 
during  1903,  via.,  Tilia  tjnion.  Seqneroa,  Oao,  and  Bag^o ;  bot  In 
none  of  them  did  the  diaease  beoome  eiddemio. 

An  outbreak  of  **  illnen  of  a  hi^ly  oontagiona  aqd  malignant 
type  "  waa  reported  in  May,  1903,  frtnu  Progreaeo,  a  aeepwi  town 
in  the  State  of  Tnoatan.*  Thia  diBease  appears  to  hare  attacked 
the  CUnese  and  Hexloan  laboorera  emidwed  in  piantatlmiB  near 
the  town  of  Tdcet,  and  to  luve  qmad  by  conlMt.  Bat  no 
o(B<dal  reput  oe  the  subject  haa  been  reorived. 


JHode  Janeiro. — ^Daring  the  laatfoar  yean  plague  has  repeatedly 
appeared  in  Rio  de  Janeiro,  and  indeed  the  (dfy  lue  liardly  been 
aie  from  the  diaeaae  dnoe  April,  1900.  During  1903  no  fewer 
thfUt  792  cases  of  plague  with  380  deaths  wore  repwted,  yielding 

&  case  mortality  of  45*4  per  cent.    The  distribution  of  the  cases 
and  deatha  throaghout  the  year  is  shown  in  the  table  below  : — 


Viagae  Id 
BiodeJuielrci. 

! 

1 

1 

1 

< 

1 

ill 

1 

1 

1         ^ 
X     1    & 

Total 

im. 

1 
CUB>     ..        ..     31).  U 
DeathB..        ..lie!    7 
i       1 

0 
8 

S 

IS 
6 

31 
7 

H 
31 

111  j   307  '   310  '   »   1     701 
50        87|      w|    GI    1      360 

The  lai^r  proportion  of  the  cases  occurred,  it  appeeiB,  among 
the  poorer  (Sbisses  of  the  population.  The  &ttdity  was  not  large, 
and  this  fact  raised  doabt  whether  the  prevalent  diseaee  could 
tie  true  bubonic  plague.  But  bacteriological  investigation  con- 
firmed the  diagnoBiB  in  many  cases,  rendering  it  beyond  dispute 
that  the  prevalent  diseaee  has  been  true  plague.  Notification  of 
cases  is  compnlsory  at  Rio  de  Janeiro,  and  isolation  of  the  infected 
ie  rigidly  enforced.  "  Contacts  "  are  inoculated  with  "  antipest 
serum."  But  no  person  is  removed  to  the  plague  hospital  before 
the  diagnosis  of  plague  is  confirmed  bacterioscopicidly.  Other 
measures  employed  were  the  destruction  of  rats,  with  flushing 
and  disinfection  of  the  sewers. 


■  United  StetM  Pobllo  Haalth  BepMis,  Jua  IHfc,  1B08. 
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The  table  below  shows  the  incidence  of  plague  in  Rio  de  Janeiro  ^"'  ^^'  ^' 


inring  the  last  four  years,  1900  to  1903. 


Plagraeat 
Rio  de  Janeiro. 
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Total 
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In  Rio  Grande  do  Sul  City,  situated  in  the  Brazilian  province 
of  that  name,  sometimes  known  as  Sao  Pedro,  a  few  plague  cases 
were  reported  in  the  early  part  of  1903.  But  no  details  of  the 
outbreak  have  been  made  public. 

Porto  Alegre  is  the  capital  of  the  State  of  Rio  Grande  do  Sul 
Plague  broke  out  here  in  the  latter  part  of  1903,  but  did  not 
assume  the  proportions  of  an  epidemic.  No  official  report  on  this 
outbreak  has,  so  far  as  is  known,  been  issued,  but  it  is  alleged 
that  cases  continued  to  be  reported  up  to  April,  1904.  One 
account  from  a  German  source*  states  that  13  cases  were  officially 
notified  from  October  to  December,  1903,  and  that  up  to  March, 
1904,  some  100  persons  had  fallen  victims  to  the  disease. 

Campos. — During  October  some  cases  of  plague  are  stated  to 
have  occurred  in  Campos  in  the  State  of  Rio  de  Janeiro. 

Santos, — A  single  case  of  plague  was  admitted  to  hospital  in 
November,  in  the  person  of  a  dock  labourer  who  had  apparently 
received  his  infection  from  Rio  de  Janeiro.  The  patient  recovered 
and  there  was  no  spread  of  the  disease. 

Pemamlmco  (estimated  population  about  200,000),  otherwise 
known  as  Recife,  is  situated  on  the  coast  of  Brazil.  Plague  had 
broken  out  in  this  seaport  in  March,  1902,  the  epidemic  continuing 
till  August  of  that  year.  Subsequently  nothing  more  was  heard 
of  plague  till  September,  19')3,  when  suspected  cases  of  the  disease 
began  to  be  noted.  Some  of  these  cases  which  proved  fatal  were 
certi  6ed  as  "  Lymphatitis  pemiciosa."  Ten  such  deaths  occurred  in 
the  first  fortnight  in  October.  Of  26  '^  suspected ''  plague  cases 
admitted  to  the  isolation  hospital  12  proved  fatal.  Other  three 
cases  died  at  their  homes,  making  in  all  29  suspected  cases  and  15 
deaths  from  September  6th  to  December  22nd.  In  addition  some 
17  other  deaths  were  definitely  certified  as  plague ;  so  that  32 
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iNai^  persons  died  in  all  probability  from  plagoe  in  Pemambaco 
nwyof  between  September  and  December,  1903.  But  this  estimate  is 
>hOmi  probably  below  the  mark,  the  Government  newspapers  having,  it 
IJ'g*^,  appears,  con  tinned  to  deny  the  existence  of  plagne  in  the  city, 
r.Bmoe  *  notwithstanding  the  deaths  dnly  certified  from  this  disease.    As 

elsewhere  in  Brazil  the  local  authorities  at  Pernambnco  neglected 

to  make  public  the  real  facts  of  the  outbreak. 

Maranhuo  (or  Maranham,  sometimes  called  Sao  Lniz  de 
Maranhao),  the  capital  of  the  Maritinie  Province  of  that  name, 
is  a  Brazilian  seaport  of  some  importance.  Plagne  appeared  here 
about  the  end  of  October,  1903,  but  although  the  existence  of  the 
disease  was  officially  admitted  no  details  of  the  outbreak  have 
been  made  available.  The  port  was  stated  in  March,  1904,  to 
be  still  infected  by  plague. 

Par^a  (sometimes  called  Belem). — This  seaport  lies  on  the  banks 
of  the  Rio  i^ara,  an  arm  or  estuary  of  the  Amazon.  Plague 
appeared  here  early  in  November,  1903,  and  continued  to 
February,*  ir04.  But  only  29  cases  were  notified  during  that 
period,  viz.,  in  November,  2  cases,  December  2,  January  11, 
and  February  14.  Of  these  29  cases  15  died.  Twenty-one  of 
them  were  treated  with  Yersin's  serum,  and  of  these  seven  proved 
fatal.  The  remaining  eight  cases  which  were  not  treated  in 
this  way  all  died.  Rats  at  Para  were  found  to  be  infected  by 
plague,  and  the  authorities  made  all  residents  in  houses  where 
plague-infected  rats  were  found  submit  to  protective  inoculation. 

It  is  believed  that  plagne  was  introduced  into  Para  from 
Maranhao  which  was  infected  by  the  disease  in  October. 


ARGENTINA. 


Txicximan. — About  the  beginning  of  December,  1903,  plague 
was  reported  to  have  appeared  in  the  town  of  Tncuman.  At  first 
the  cases  were  classed  as  "  suspected  plague ; "  but  later  there 
appears  to  have  been  no  doubt  as  to  the  diagnosis.  One  accoiintf 
states  that  120  cases  w^ere  reported  up  to  the  end  of  the  year. 

Parana, — At  the  same  time  that  plague  was  discovered  to  have 
broken  out  in  Tucunian,  cases  of  the  disease  were  reported  in  the 
town  of  Parana  in  the  Entre  Rios  State  of  Argentina,  and  situated 
on  the  banks  of  the  River  Parana.  Only  five  cases,  two  fatal, 
were  officially  notified.  They  occurred,  it  is  said,  among  the 
employees  of  a  flour  mill ;  but  little  definite  information  as  to 
this  outbreak  or  that  at  Tucuman,  mentioned  above,  has  been 
forthcoming. 


*  Further  cases  were  reported  in  March  and  April,  19U4 

t    Mde  "  Veroffentlichungen  des  Kaiserlichen  Gesundheittamtes  "  for  February 
10th.  1004. 
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/(/utgu^.— Tcvards  the  latter  part  of  May,  1903,  the  existence  ^laoro  in 
of  plagae  ia  Iquique  was  officially  noted,  the  outbreak  here  as  JjJ'-^" 
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elsewhere  in  South  America  being  alleged  to  be  due  to  tUe 
importation  of  infection  in  a  cargo  of  Indian  rice.  The  disease 
continued  to  prevail  up  to  the  end  of  September.  No  official 
figures  are  available  as  to  the  number  of  cases  and  deaths  which 
occurred  during  this  epidemic,  but  in  the  Public  Health  Rejxyrts 
of  the  United  States  of  December  25th,  1903,  it  is  stated  that 
182  cases  with  108  deaths  were  recorded  here  from  plague  from 
May  15th  to  September  30th.  No  fewer  than  40  deaths  were 
referred  to  the  month  of  July  and  30  deaths  to  August. 

Valparaiso, — During  June,  just  after  the  appearance  of  plague 
at  Iquique,  the  disease  was  rumoured  to  have  broken  out  in 
Valparaiso.  Some  difference  of  opinion  existed  between  the  Board 
of  Health  at  Valparaiso  and  the  Supreme  Board  of  Health  at 
Santiago  de  Chile  ;  the  former  by  a  majority  declaring  that  plague 
did  not  exist  in  the  town,  while  the  latter  body  insisted  that  it 
did.  In  July  three  suspected  cases  were  investigated  bacterio- 
dcopically,  and  the  diagnosis  of  plague  was  confirmed.  Other 
scattered  cases  were  reported  in  the  latter  part  of  July  and  in 
August.  By  October  the  disease  seemed  to  have  disappeared 
from  Valparaiso.  The  precise  number  of  cases  and  deaths  has 
not  been  ascertained. 

TaJruhuano  (or  Talcujano),  the  port  of  Concepcion,  is  stated  to 
have  been  infected  by  plague  at  the  end  of  June,  1903,  at  the 
same  time  that  Valpa]*aiso  was  invaded  by  disease.  No  details 
of  the  outbreak  have,  however,  been  obtainable. 

Pisagna,  another  port  on  the  coast  of  Chile,  is  reported  to  have 
been  invaded  by  plague  in  July,  1903,  but  here  again  no  reliable 
details  have  been  forthcoming. 

It  is  known,  however,  that  in  consequence  of  the  reported 
invasion  of  several  Chilean  ports  by  plague  great  alarm  arose  in 
South  America.  In  consequence  the  mail  service  became  dis- 
organised, this  disorganisation  spreading  even  to  towns  which 
had  not  been  invaded  by  plague.  Other  South  American  States 
adopted  striugent  quarantine  precautions  against  Chilean  ports, 
causing  considerable  inconvenience  and  loss  to  travellers  and 
traders. 


PERU 


Callao. — During  May,  1903,  alarm  was  excited  in  Peru  by  a  report 
that  plague  had  broken  out  at  Callao  among  the  workpeople 
employed  in  the  Santa  Rosa  flour  mill.  So  far  as  can  be  ascer- 
tained this  outbreak  comprised  10  cases,  four  of  which  proved 
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Lfp.a^«.11  feitai,  Hhe  diagnosifi  in  the  early  cases  was  bacteriologically 
^MMtfyof  confirmed.  As  Callao  and  Lima  are  practically  one  town,^  both 
Ad^S^n  were  officially  declared  infected  by  plagae  in  May.  The  infection 
Om^teiMS 5  ^^  snpposed  by  some  to  have  been  imported  from  India  by  a 
•Tpr.  Bruoe  '  cargo  or  cargoes  of  rice  ;  but  cargoes  of  wheat  from  Australia 
'^^  came  also  under  suspicion.    So  great  was  the  alarm  at  first  that  it 

was  proposed  by  the  Peruvian  authorities  to  bum  down  the  flour 
mill  and  its  contents  (estimated  at  the  total  value  of  £85,0009 
and  owned  by  a  British  firm).  But  strong  representations  made  on 
behalf  of  the  owners  averted  this  wanton  waste  of  property,  and 
the  destruction  actually  practised  was  limited  to  a  quantity  of 
flour  supposed  to  be  infected.  As  the  outbreak  quickly  subsided 
under  the  measures  of  isolation  and  disinfection  adopted,  the 
towns  of  Lima  and  Callao  were  declared  officially  to  be  free 
from  plague  on  June  7th. 

Pisco  is  a  seaport  town  lying  on  the  Pacific  coast,  about  50  miles 
to  the  south  of  Callao.  Plague  broke  oat  here  in  May,  1903,  about 
the  same  time  that  the  disease  was  recognised  at  Callao.  Thp  first 
report  mentioned  that  three  dock  labourers  had  been  attacked, 
and  that  it  was  surmised  that  the  infection  had  been  brought  to 
the  port  in  a  cargo  of  Indian  rice.  No  further  particular  as  to 
plague  here  have  been  received. 

Pescamayo. — This  port  lies  about  250  miles  north  of  Callao. 
Plague  was  first  reported  here  in  August,  1903,  and  up  to  October 
some  50  cases  had  been  reported. 

Mollendo^  a  port  in  the  province  of  Arequipa,  was  invaded  by 
plague  in  August,  1903,  and  the  disease  was  prevalent  there  till 
October.  On  the  7th  of  the  latter  month  the  port  was  officially 
declared  free  from  plague.  No  report  as  to  the  number  of  cases 
and  deaths  has  come  to  hand,  but  one  account  mentions  30  deaths. 
It  appears  to  be  the  policy  of  the  Peruvian  Government  to  let  as 
little  information  as  possible  come  to  light  regarding  the  outbreak. 
The  last  reported  case  seems  to  have  occurred  at  the  end  of 
November,  five  weeks  after  the  port  had  been  officially  declared 
free  from  plague. 


BOLIVIA. 


Under  date  August  13tl),  1903,  it  was  statedf  that  plague  was 
present  at  La  Paz,  in  the  Republic  of  l^olivia,  but  no  official 
confirmation  of  the  report  has  been  received. 

--  ■■  ---  ■■■  —  --■_ 

4 

*  Callao,  the  port  of  Lima,  is  situated  six  miles  from  the  latter,  the  two  places 
being  connected  by  rail. 

t  United  States  Public  Health  Reports,  September  Uth,  1903. 
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ENGLAND  AND  WALES.  iw.  VNo  k 

A.  — Shiphorne plague  and  suspected  jdagtie.  AudmSvSoa 

Plaffae  in  ie06| 

There  was  a  considerable   diminatioD,    daring  190H,   in    tlie  Jj^''®"*^ 
number  of  ships  arriving  in  the  port^  of  England  and  Wales, 
having  on  board  plague  or  suspected  plague,  or  having  had  such 
cases  during  the  voyage. 

The  total  number  of  these  suspected  ships  amounted  in  1903  to 
only  11  yielding  12  cases,  but  from  none  of  them  was  a  single 
pla?ue  case  landed  on  English  soil.  In  six  out  of  the  12  reported 
cases  the  suspected  plague  patient  had  been  attacked  during  the 
voy.ige  from  the  East,  and  these  persons  had  been  landed  at  the 
Jjazaret  for  Suez  at  Moses  Wells.  So  far  as  confirmatory  reports 
by  competent  bacteriologists  went,  in  one  instance  only  (landed 
at  Suez)  was  a  "  positive  '*  diagnosis  of  plague  arrived  at.  Other 
eight  were  reported  "  n^ative  "  as  regards  plague.  The  remain- 
ing three  cases  examined  in  an  Egyptian  port,  were  reported  by 
the  bacteriologist  as  "  doubtful." 

Of  the  11  technically  suspected  ships,  seven  came  from  Indian 
ports,  three  from  Australia,  and  one  from  Alexandria.  The  facts 
as  to  each  ship  are  given  in  the  subjoined  table. 
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From  the  above  table  it  will  be  seen  that  nine  of  these  techni-  ^^-  ^^  ^^ 

cally  suspected  ships  arrived  at  ttfb  mouth  of  the  Thames  (Port  ^JSJJJIJJ 

of  London),  and  two  at  Liverpool.    In  each  instance  the  necessary  and  duKsIoii 

measures  were  taken  by  the  respective  Port  Sanitary  Authorities  pi2Sl?in'i9W 

to  deal  with  the  Vessel  in  conformity  with  the  requirements  of  the  byDi^Braoe 

Board's  Order  (Plague,  Cholera,  and  Yellow  Fever)  of  November  ^^' 
9th,  1896. 


B. — Suspected  Plague  on  Shore. 


During  1903  two  false  alarms  of  plasrue  occurred,  one  in 
a  provincial  town,  the  other  in  the  Metropolis.  In  each 
instance  the  circumstances  giving  rise  to  the  suspicions  of  plague 
were  carefully  investigated  by  one  of  the  Board's  Medical 
Inspectors. 

(1.)  On  the  evening  of  September  24th,  a  telegram  was  received 
from  the  medical  officer  of  health  to  a  provincial  town  of  over 
45,000  inhabitants,  stating  that  a  fatal  case  of  suspected  plague 
had  occurred  in  his  Jistrict,  and  asking  that  the  case  should  be 
investigated  by  one  of  the  Board's  Medical  Staff.  Dr.  Theodore 
Thomson  who  was  instructed  to  undertake  the  inquiry,  visited 
the  town,  the  same  night.  From  Dr.  Thomson's  report  it 
appears  that  the  deceased,  a  lad  of  16  a  plasterer  by  trade,  had 
not  been  outside  the  district  for  some  considerable  time  prior  to 
his  illness,  oxcept  on  one  occaaion  on  September  12th,  when  he 
went  a  day  trip  by  rail  to  Bristol  to  attend  a  football  match. 
He  began  to  complain  of  feeling  ill  on  September  J  7th,  and 
noticed  a  swelling  in  his  left  groin.  A  medical  man,  who  was 
summoned  on  September  20th,  found  him  prostrate,  with  pain 
and  tenderness  in  both  illiac  n^gionS;  temperature  10i°-4  F. ; 
tongue  furred  and  white ;  pupils  dilated ;  pulse  dichrotic :  but 
no  spotB  or  rash.  Next  day  hia  temperature  had  risen  to  102°*  6, 
and  gurgling  was  noted  in  the  ri^ht  illiac  fossa.  He  was  then 
sent  to  the  isolation  hospital  as  a  case  of  enteric  fever.  On 
admission  his  temperature  was  103** '2,  and  he  was  delirious. 
On  the  22nd  September,  his  morning  temperature  was  98'^*(),  but 
in  the  evening  it  had  risen  to  102° ;  the  respirations  were  50,  but 
no  pneumonia  was  made  out.  A  scanty  rash  was  next  observed, 
beginning  as  small  vesicles  or  bullae,  which  became  pustular. 
On  September  2i^rd  petechial  patches  were  noticed  on  his  chest. 
A  brawny  swelling  appeared  in  front  and  below  the  left  ear, 
extending  to  about  3  inches  in  length.  The  patient  died  early  on 
the  morning  of  September  24th,  his  temperature  ju3t  before 
death  having  risen  to  107°.  Dr.  Thomson  ou  arrival  found 
that  the  lad's  relatives  obstinately  refused  to  permit  a  post- 
mortem examination.  No  enlargement  of  the  femoral  or  axillary 
glands  could  be  detected,  but  two  submaxillary  glands  were 
noted  in  front  of  the  brawny  swelling  which  by  this  time  had 
nearly  disappeared.  Purple  ecchymoses  of  skin  qu  places  wher^ 
rash  bad  appeared  were  also  observed. 
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Dr.  Thomson  excised*  the  largest  of  the  two  submaxillarj 
glands  and  brought  it  back  wilh  him  to  London  for  a  bact^rloscopic 
examination  by  Dr.  Klein.  Dr.  Thomson  before  returning  to 
London  expressed  the  opinion  that  on  consideration  of  all  the 
circumstances  of  the  case  the  diagnosis  of  plague  was  not 
substantiated  ;  tbat  the  death  was  due  in  all  prolmbility  to  acute 
septicaemia.  In  this  connection  it  is  worth  mentioning  that  at  one 
time  a  suspicion  had  arisen  tbai  the  case  might  prove  one  of 
hemorrhagic  smallpox.  Dr.  Klein's  examination  of  the  gland 
proved  conclusivel}'  that  the  case  had  not  been  one  of  plague. 
He  reported  definitely  that  microscopically,  culturally,  and  ex- 
perimentally, the  disease  was  not  of  the  nature  of  plague.  There 
can  be  no  doubt  that  the  fact  that  this  lad  having  a  few  days 
before  his  illness  visited  Bristol,  a  port  exposed  to  the  introduction 
of  ship-borne  infection,  gave  strength  to  the  suspicions  of  plague 
aroused  by  the  symptoms  he  exhibited. 

(2.)  On  Christmas  day  a  telegram  was  received  by  the  Medical 
Inspector  on  duty  at  office,  from  the  Medical  Officer  of  Health  for 
the  Port  of  London,  to  the  effect  that  two  fatal  cases  of  broncho- 
pneumonia of  a  very  suspicious  kind  had  occurred  at  the  Seamen  *s 
Hospital,  Albert  Docks.  This  information  was  supplemented  by 
a  letter  addressed  to  one  of  the  Board's  Medical  Inspectors, 
Dr.  Bulstrode,  from  one  of  the  medical  staff  of  that  hospital, 
saying  that  the  deaths  in  question  had  occurred  in  Chinamen 
who  had  previously  been  living  in  sailor's  boarding-houses  in 
Limehouse  Causeway.  Dr.  Bulstrode  at  once  made  enquiry  on 
behalf  of  the  Board  into  the  circumstances  of  these  suspicions 
deaths.  The  two  men  had  landed  from  two  different  ships,  one 
man  10  days,  the  other  14  days  before  the  onset  of  the  fatal 
illness.  In  neither  case  had  the  ship  come  from  a  port  known  to 
be  infected  by  plague.  The  first  man  died  on  December  2()th, 
and  the  second  on  the  24th.  In  the  latter  instance  a  postmortem 
examination,  which  was  made,  revealed  little  to  support  diagnosis 
of  plague.  Material  from  the  body,  however,  was  sent  to  the  Board 
for  bacterioscopic  investigation,  and  Dr.  Klein  ultimately  proved 
that  the  illness  from  which  the  man  had  died  had  been  influenza 
and  not  plague.  While  Dr.  Klein's  bacterioscopic  examination 
was  being  carried  out,  it  was  deemed  advisable  to  communicate 
at  once  with  Mr.  Shirley  Murphy,  the  Medical  Officer  of  Health 
to  the  London  County  Council,  which  has  jurisdiction  over  London 
Common  Lodging  Houses,  including  Seamen's  Boarding  Houses. 
Mr.  Murpliy  with  one  of  his  assistants,  Dr.  Young,  and  four  of  his 
lodging-house  inspectors,  began  on  Christmas  evening  a  careful 
inspection  of  all  the  seamen's  boarding  houses  and  their  inmates 
in  Limehouse,  where  Asiatics  and  especially  Chinese  sailors  were 
likely  to  be  lodging  ;  and  in  view  of  the  possibility  that  plague-like 
illness  might  be  discovered  at  one  or  another  of  these  boarding- 
houses,  Mr.  Murphy  summoned  to  his  assistance  Dr.  Cantlie,  who 
had  previously  been  appointed  by  the  London  County  Council,  to 
render  help  in  the  diagnosis  of  suspected   cases  of  plague,  to 


*  Three  other  medioal  men  were  present  at  the  examination  of  the  loy's 
body  ;  but  so  strong  was  their  belief  that  the  case  was  one  of  bubonic  plague, 
that  they  preferred  to  leave  the  excision  of  the  gland  to  Dr.  Thomi^on. 
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accompany  the  party  engaged  in  inspecting  thn  seamen's  lodging-  *•*■  ^^^  " 
hoases.    This  inspection  extended  from  Christmas  evening  over  Sjcmimiiiyot 
the  whole  of  Boxing  day.     Some  minor  cases  of  illness  among  andDiKSoD 
the  ChiQeee  occupants  of  a  lodging-honse  were  discovered,  hut  pjj^tletouis 
Dr.  CsQtlie  had  no  difEcnlty  in  prononncing all  snch  casea to  in  no  bTST.BnM 
way  resemble  plagoe,  and  in  ihiaopinion  the  medical  man  who  had  ^** 
been  consulted  by  the  patients,  and  who  had  also  been  summoned 
to  be  present  at  the  inspoction  of  the  inmates,  concnrred.    As  a 
precautionary  measure  the  London  Conoty  Conncirs  shelter  had 
been  noAde  ready  for  the  reception  of  "  contacts,"  but  fortunately 
occsBion  for  its  use  did  not  arise.     The  prompt  and  vigorous  action 
thus  taken,  under  what  at  first  appeared  to  give  grave  grounds  for 
Bnapicion  of  plague,  showed  that  the  arrangements  made  before- 
hand by  the  LondoD  County  Council  nnder  the  advice  of  expert 
advisers  for  dealing  with  plague,  were  ready  to  be  put  in  motion 
at  a  moment's  notice,   and  farther   the   acconnt   I  have   given 
illustrates  a  satisfactory  mutual  co-operation  between  the  officers 
of  that  body  and  those  of  the  Central   Health  Authority  as  Boon 
as  occasion  for  concerted  action  has  seemeil  to  arise. 


The  subjoined  table,  inserted  for  purposes  of  comparison,  gives 
for  England  and  Wales  the  namber  of  reported  instancea  of 
plague  and  anepected  plagne,  shipborne,  and  on  shore,  in  each  of 
the  five  years,  lii9!l  to  1903,  inclusive. 
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*  Case  at  Cardiff,  and  group  of  oawa  at  Lirerpool. 

t  CaM  landed  at  Snw ;  ah^t  aalj  teiduuaall^  maftobti, 


PRANCE.  ■  ,  .^, 

JforastOsa.— During  June,  190B,  the  eji.  Toun^f  faaa  lUaaion 
l(y  mjr  of  the  Gape  urived  at  Maraeilltss  luTing  on  baud  (brae 
OUM  at  dekneoB  mqwoted  to  be  ^agna.  Tbe  veaMl  '«»  a«at 
to  the  Frionl  Qnsnntine  Station  irhere  the  naoal  ^ecantioBazT 
,  vummaem  were  taken.  Bqt  no  offl^al  details  have  bem  xeeeivwd 
ae  te  whether  tiu  caaes  in  qneetion  were  pioTed  baotericdogiGa^f 
to  be  j^agns. 

AIbo  in  JuDe  (lie  s.s.  Senegal,  from  Syrian  and  flmtian  porta 
arrived  at  Ktarseillea,  having  during  the  TO>agB  landed  a  eaae  at 

glagae  at  Port  Baid,  the  dii^rnosis  being  bacteriofof^eally  ooBflimed. 
n  arriral  at  Mareeilles  the  .%rif^a/ \raaj»nt  to  Frionl  where  tlie 
nEual  measures  were  taken ;  no  axtenmoD  of'-the  diMAae 
supervened.  ... 

An  mtlHMk  of  plague,  the  origin  of  which  has  not  jet  bem 
ofBcially  made  known,  Qooaned  in  Uaimillea  daring  September, 
1903,  among  the  opemtiTW  oi  s  eardboard  Cactory  in  the  saborb 
(rf  SL  Barnabe,  aome  distance  from  the  docks.  So  Ear  as  can  be 
learnt 'frMu  AewqMfter  Mpcnis  the  nvmbw'of  raoognised  oases 
was  abost  15^  of  which  at  leaot  7  proved  fatal.  Bnt  it  is  b^iered 
tlHt  some  paaoB  of  ftital-ywnnwia  which  preceded  recognition  of 
this  plague,  were  probably  infltances  also  of  the  latter  diBeaae. 

'Ute  aoonse  of  the  ontbraak  was  locally  referred  to  imported 
'rasa  frotti  ConatantiDople,  Smyrna,  ot-  elsewhere ;  some  held  the 
opinion  that  infected  rats  had  reached  the  factory  in  bales  of 
foreign  rags.  Bnt  of  this  there  is  no  evidence,  nor  was  any  proof 
afforded  that  local-rata  had  -^wcoxa  infected. *  Indeed  a  later 
report  asserts  that  only  Marseilles  rags  were  used  at  the  particular 
factory.  Strangely  enough  witliin  h  few  days  of  the  annoancement 
that  plague  had  br.jken  ont  in  connexion  with  the  employees  of 
the  factory,  this  establishment  was  completely  destroyed  by  fire. 
It  is  alleged  that  the  building  caaght  fire  dnring  the  process  of 
disinfection  with  snlphnr. 

As  soon  as  plague  was  recognised  in  Marseilles  the  sick  were 
removed  to  the  Salvator  Hospital,  and  the  contacts  were  segregated 
till  it  was  deemed  eafe  to  liberate  them :  houses  and  effects  were 
disinfected ;  a  number  of  persons  were  inocnlated  with  Yersin's 
serum.  These  and  other  measores  were  carried  out  under  the 
supervision  of  Dr.  Chantemesse  of  the  French  Sanitary  Service. 

Two  of  the  persons  employed  to  attend  to  the  plagae  patients 
contracted  the  disease,  vis. : — a  niine  and  a  sister  of  charity. 
Some  amount  of  irritation  was  felt  by  the  inhabitante  of  the 
suburb  where  tbe  plague  had  shown  itself,  from  the  fact  that  the 
anthorities  declined  the  use  of  tbe  Frioul  Hospitiil  for  the  town 
plague  cases.    The  Municipality  observed  aomtj  reticence  on  the 


a  {(r^t  mortelitr  amoag  rats  \a  this  ttdorj  luui  been  Dotioed— a  fact  i 
ahonld  hmve  been  a  warning  of  what  might  be  koIdk  to  happen."  Bnt 
■tetnqoit  W  not  bvn  oonflzm^^  oa  deBnjt«  aDtlxmlj, 


subject  ot  the  outbreak  ;  it  is  alleged,  indeed,  that  all  the  editora  ■"<■"■  '^°- 1' 

of  the  Marseilles  newdpapers  were  summoned  by  the  i'refect  and  Summoryof 

requested  by  him  uot  to  allnde  to  the  outbreak  in  their  journals  ^j^'S^a 

uiitil  the  authorities  had  ascertiiiiied  the  names  of  ali  persons  who  oi  Bobonio 

were  likely  to  have  been  in  contact  with  the  plague  vietima,"  bF"fir?BrQoi)" 

Apparently  the  measures  taken  were  entirely  adequate ;  the 
outbreak  quickly  subsided. 

The  regulations  as  to  fumigation  of  ships  with  a  view  to 
rat  destruction  in  French  ports  were  carried  out  in  I'.IOS  with 
what,  from  the  English  point  of  view,  seemed  nnnecessary  strin- 
gency. On  September  23r(l  an  ojfficinl  decree  was  published  in 
the  Journal  0_ffwirl  ordering  the  destruction  of  rats  on  board 
all  vessels  coming  from  plague  infected  countries,  or  from  coun- 
tries believed  to  be  infected,  either  during  the  voyage  or  Ije/ore 
the  discharge  of  cargoes  in  French  ports;  a  special  patented 
process  being  recommended  for  the  purpose.  But  the  proprietors 
of  this  process  charged  what  was  considered  an  exorbitant  price 
for  the  use  of  their  apparatus,  aad  loud  complaints  were  made 
thereon  at  certain  ports.  Later  the  striugency  of  these  ref^u- 
lationa  as  to  rat  destruction  were  modified. 

GERMANY. 

Berlin. — A  young  Austrian  mediciU  man  who  had  been  sent  by 
the  Austrian  Government  to  study  the  methods  employed  in  the 
Infectious  Diseases  Institute  under  the  direction  of  ProfeRSor 
Koch,  fell  ill  on  .luue  2nd,  19(W,  with  symptoms  which  suggested 
pneumonia,  and  on  June  4th  w-as  removed  to  the  Municipal 
Hospital  at  Chariot  ten  burg,  a  suburb  of  Berlin.  It  aooo  became 
known  that  the  patient  prior  lo  bis  Illness  ha<l  been  working  at 
the  bacteriology  of  plague,  and  when  his  sputum  came  to  be 
examined  the  bacilli  of  plague  were  found  in  it.  As  soon  as  this 
discovery  was  made  the  patient  was  removed  to  the  Oharite 
Hospital  at  Berlin  for  isolation  in  one  of  the  detached  >>aviliona 
set  aside  for  cases  of  dnngerontt  infectious  disease.  Here  he 
was  treated  with  injections  of  Koux-Yersin  serum,  but  he  died 
on  June  5th.  All  persons  who  had  come  into  contact  with  this 
plague  patient  during  his  illness  were  isolated,  and  each  received 
prophylactic  injections  of  Ronx-Yersin  serum.  With  one 
exception,  all  remained  well.  This  exception  was  a  male  nurse 
who  had  waited  on  the  Austrian  doctor  when  he  was  taken  to  the 
Obarlottenburg  Hospital.  This  attendant's  spotiim  was  found  to 
contain  plague  bacilli :  Le  however  made  a  good  recovery,  the 
Roux-Yersin  senmi  being  freely  used  in  his  treatment. 

From  subsequent  information  it  transpired  that  the  yonng 
Anstrian  doctor  while  injecting  a  guinea-pig  with  plague  culture, 
ejected  some  of  the  material  in  the  form  of  spray  into  the  air 
of  the  room.  Thus  infected  air  was  inhaled  by  him  and  it  ia 
Hunnised  that  his  infection  resulted  in  this  way, 

*  CoTrMpaiident  ot  the  Zibre  Parole  quoted  in  Umted  States  Pnblio  Health 
BeporU  for  October  9tb,  1903. 

19034  S 


m 

Afp. A.  Ho.  18.  \]\  the  furniture  and  effects  in  ihe  rooms  which  this  Austrian 
Bamtaarrof  (loctor  occupiel  Were  burnt, ati'i  compensation  paid  to  the  owners  ; 
SdD^^a  after  which  the  house  was  disinfected.  As  a  result  of  this 
^Bobonie  incident  it  was  decided  to  iinpoHe  reslrictions  upon  foreignerB 
iT^BruM  '  *^ho  came  to  the  Berlin  Infections  Diseases  Institute  for  purposes 
^'-  of  study,  so  that  unfortunate  acciilents  of  this  kind  should  not 

occur  in  future. 

Hambujy. — Although  no  human  plague  was  observed  iu 
Hamburg  during  190^.  rat  plague  was  discovered  on  board  two 
ships  which  had  arrived  in  that  port  from  foreign  countries. 

(1.)  The  a.S.  We^tplialia  in  March.  19tW,  entered  the  port  from 
La  Plata  with  a  cargo  of  bran,  linseed,  and  wool.  On  board  hep 
on  her  arrival,  plague-infected  rats  were  found.  The  veasel 
was  at  once  isolated  from  other  shipping  and  the  holds  were 
fumigated  with  water-gas  generated  by  a  special  nielhod  devised 
by  Dr.  Nocht,  the  port  medical  officer,  and  Herr  Giemsa  a  scientific 
chemist,  the  chief  active  ingredient  of  the  gas  being  carbonic 
oxide.*  A  number  of  rats  were  thne  destroyed,  and  there  was 
no  extension  of  the  disease  either  to  human  suhjectii  or  to  the 
shore  rats. 

(2.)  The  9.S.  Cordoba  arrived  at  Hamburg  from  Rio  de  Janeiro, 
KantoB,  and  Bahia  on  December  24th.  After  the  usual  examination 
the  vessel  received  free  prati<iue  and  was  moored  to  the  dock 
quay  to  unload  her  cargo.  On  December  2Sth  she  commenced  to 
discharge  cargo,  and  on  this  day  seven  dead  rata  were  found  in  one 
of  the  holds.  Thebodii-e  of  these  animals  were  at  once  submitted 
to  a  bacteriological  examinntion  at  the  Hygienic  Institute  with 
Ihe  result  that  microscopic  investigation,  as  well  as  the  post- 
mortem appearances,  strongly  pointed  to  plague.  In  conseqaence 
the  ship  was  moved  from  the  quay,  and  the  next  day  Ihe  holds 
were  subjected  to  a  thorough  fumigation  with  the  "generator" 
gas  mentioned  above  (the  method  of  Nocht  and  Giemaa),  Dead 
rata  were  afterwards  collected  on  lK>ard  the  ship  to  the  number 
of  lJt9 ;  in  various  conditions,  some  in  an  advanced  state  of 
decomposition  and  others  recently  dead.  The  only  rala  found 
U)  be  plague-infected  were  those  diecovertid  in  the  hold  iirst 
opened  f«>m  which  the  seven  dead  rats  were  taken  on  December 
28th.  All  necessary  precautions  were  taken,  and  no  further  cases 
of  plague  developed  among  the  crew,  or  among  dock  labourers 
who  had  been  engaged  in  unloading  the  vessel,  nor  among  the 
shore  rats.f 

AUSTRO- HUNGARY. 

Trieste. — A  report  was  published  in  the  press  of  May  29th, 
1903,  Ui  the  effect  that  the  unloading  of  the  carii^o  of  the  s.s.  Bartm 
Fairlie,  composed  of  rice  and  cotton,  had  been  ofhcialty  ordered 

•  Vide  Arbeitan  bub  dem  Kaiwrlichen  GrauudheiUami;.    Band  XX.  Hefl  1. 


to  be  Boepended  by  the  anthorities  at  Trieste,  and  that  thia  veasel,  app.  a.  Wb. u 
was  to  be  s^nt  to  the  quarantine  station  to  undergo  obseiTatioii  aummnryot 
and  disinfection.  The  occasion  for  this  order  appeared  to  be  due  nad^j^SoQ 
to  the  occurrence,  on  board,  of  illness  in  an  Indian  stoker  of  a  vpi^'"i'''ibos 
doubtful  nature  and  reganled  as  poseibly  plague.  The  Baron  hyK. Bruce 
Fnirlie,  owned  in  England,  had  come  from  the  Orient,  but  ^*- 
her  precise  port  of  departure  was  not  stated,  nor  has  any  further 
information  come  to  hand  as  to  whether  the  suspected  case  proved 
to  be  plague.  If  this  cane  was  one  of  plague  it  appears  to  have 
heen  effectually  dealt  with,  for  nothing  further  was  heard  of 
plague  or  of  suspected  plague  in  Trieste  or  any  other  part  of 
AuBtro-Hungary  during  19uit. 

ITALY. 

There  were  no  cases  of  plague  in  Italy  during  1903  so  far  as  is 
known.  But  in  two  instances  sliip-borne  plague  was  reported : 
(1)  on  boani  the  French  steamer  •Smegal,  and  (2)  on  board  the 
English  steamer  Spit/iead. 

The  Senegal  arrived  at  Naples  about  the  middle  of  June  from 
Port  Raid ;  and  a  case  of  plague  having  occurred  on  board  her 
during  the  voyage  she  was  sent  to  nndergo  the  necessary  detention 
and  disinfection  at  the  quarantine  station  at  Aeinara  which  is  on 
the  Island  of  Sardinia.  There  was  no  extension  of  the  disease  in 
this  instance. 

The  Spithead  arrived  at  Qenoa  in  July  from  Bombay,  and 
commenced  to  unload  her  cai^o  of  cotton  and  linseed.  But 
owing  to  the  illness  of  one  of  the  crew,  a  lascai-.  whom  the 
anthorities  snppected  to  be  suffering  from  plague,  the  work  of 
unloading  the  vessel  was  stopped  on  July  16th  and  she  was  ordered 
to  moor  in  the  outer  harbour  until  the  case  had  been  investigated 
bacteriologically.  At  the  ^me  time  80  labourers  who  had  been 
engaged  in  discharging  her  cargo  were  placed  under  surveillance. 
On  July  20th  bacteriological  confirmation  of  the  provisional 
diagnosis  of  plague  not  being  forthcoming,  the  authorities  ceased 
to  r^.ird  the  vwssel  as  plague  infected.  The  Spithead  then 
re-ent«red  the  harbour  and  resumeil  unloading  operations. 

As  regards  neither  of  the  vessels  above  referred  to  is  any 
mention  made,  in  the  reports  sent  Lo  this  country,  of  the  existence 
of  infection,  actual  or  suspected,  of  rats  on  board. 

It  is  stated  that  at  Naples,  where  plague  appeared  in  1901,  strict 
watch  is  still  kept  as  to  rats  infesting  the  wharves,  &c.  All 
dead  rats  found  in  such  neighbourhood  are  still  submitted  to 
bacterloscopic  examination. 


Athens. — On  tieptomher  2nd  one  of  the  crew  of  a  steam  vessel 
from  an  Egyptian  port  was  isolated  at  the  lazaret  of  St.  George's 
for  the  reason  that  he  was  Buffering  from  symptoms  suggestive  of 


-^""i^MTo'      dodgned  to  prerent  tke  qtnad  of  infectiaii  i 
ud  Dtf^^a     ^^  report  confirming  or  diqwoTiDg  ths  diigiisai*  of  i 
Ois  imtaoee  has  been  made  pnbUe,  ud  it  Ifcatefem  i 
^- ■  ■•■  mewtb         ^  — 


Oow  cf  tks  c^tna.    Tlrii  ife^  kad  bees  fwrii 


rfria>jnhiiH» 


A'at-n^.— On  I>ecemb«'  S!st,  191.3,  tb«  Itatam  s^  ^^Aa  from 
Catania  (Sicily)  atui  Algiers,  arrired  at  the  Vonaetir  A^fasi  taaaret 
at  Kavak.  vbieli  lies  u  the  Dortfaem  end  of  tti«  Boepfaoms,  to 
nodergo  the  pf^imtnarr  dianfectioa  r^qaired  hy  the  Tarfcish 
r^niations  tefore  embarfciDg  pUgrims  tor  the  Be^tiaz.  Fooiiieen 
d^Ml  rats  were  foond  in  ike  holds  ot  the  veaaet  on  her  arriTal, 
and,  after  bacteriofict^c  estmination.  it  was  aiiBewnc«ai  tfaat  the 
faodHS  of  the  nte  coatained  pfa;ne  bKOfi.  The  ship  was  then 
fUBiuated  with  Bulphar.  whe«  12  asphTxiUed  nts  w«re  fomid  : 
afte-  »  ateaod  fumigation  three  mocv  dewi  rats  were  picked 
■«  \>Terthele«,  bj  order  of  the  Cott$tantisop]«  Qoanntine 
R^rf  ,  boi  against  tiie  eipreased  opinions  of  the  BritiBb  ai»d 
iS^  delesateB)  the  ship  was  f™i<a«d  a  third  tiaw.  after  which 
no  dead  rats  were  fonnd- 

r   ,o-   ^.onnis-   howeTer.    resrecting;   ihe   AOa     shaw    that    a 
^l  h^T^nil*  =  th«  bacilli  idenrified  by  the  b*.-wriotos:i8t 

'^'*-  '^,>S%Sv^>»^'°««"'  that  ^  ra..  BhukI  deJdo« 
who  m^oired  specuii  j^,^    from  a  rat  di«»»    smilar  to 

^-«1  of  Ehi:?  ,*^   J,rribed    bT   Dr.  Klein.     -nuTuJl 


hid  thev  were  not  agglutiuateil  by  plague  serum.  It  was  fnrthw  Aw-^'^*' 
ihown  that  at  Autwer|)  three  months  previously  ou  her  arrival  f^ma^<rt 
'    m  Smyrna,  the  AUia  had  been  thoronghly  Eamigated  in  order  and^Sioo; 


ihow 

from 


to  get  rid  of  rats,  and  that  aft^r  that  she  had  noi  aince  visit«.l  any  y'lJuJ^oag 
port  known  to  be  infected  by  plagne.  bjTw.B""* 

l^ebeil  (or  Jnbeil),  &  Iijwn  of  1,5(H)  inhabiiani^,  lies  some  15 
miles  north  of  Beyrouth  in  the  lAibannn  Vilayet  on  the  border  of 
^yria.  Plague  appeared  here  abfiut  thw  end  of  Jnne,  \9*&,  six  cases 
being  reported,  two  of  them  fatal.  One  case  wa«  bacteriologically 
iuvestigated  and  proved  to  be  plague.  It  ia  stated  that  many 
dead  rats  were  fonnJ,  ubont  tlie  time,  in  the  shops.  It  is 
jbelieved  that  the  infection  had  lieen  ini|>orted  by  Egyptian 
^nuugglers. 

BeyTouih, — At  the  end  of  June  two  fatal  cases  of  suspected 
plague  were  reported  in  fieyronth  at  au  inu,  and  shortly 
afterwards  the  driver  of  a  diligence,  plying  between  Beyroath 
and  Bekfaya  and  who  frequented  this  iiin.  was  seized  with 
Bimilar  illness.  The  infection  in  theee  cases  was  probably  from 
the  same  source  as  that  which  cansed  the  attacks  in  Djebeil. 

Assyr. — In  July,  1903.  it  was  reported*  that  plii^e  had  again 
•appeared  in  Aesyr,  and  that  the  Superior  Sanitiiry  Council  of 
Constantinople  had  declared  the  ccast  districts  between  Lith 
sa'X  Lohey a  suspected  of  bemi;  infected  by  plague.  But  no  details 
of  the  outbreak  have  been  received. 

Bahrein. — Aboat  mid-April,  19(W,  plague  waS  imported  into  the 
Island  of  Balireio,  sitnated  oflf  the  East  Arabian  Coast,  in  tho  Gulf 
;flf  Persia,  and  under  the  IJoTerumeiit  of  the  Sultan  of  Muscat. 
rBahrein  is  a  noted  centre  for  the  pearl  fishing.  It  is  said  that  in 
jApril  84  persons  died  here  of  plague.  The  epidemic  lasted  till  the 
middle  of  July,  and  many  of  the  inhabitants  9ed  from  th«  island 
to  the  neighbonring  mainland  of  Arabia.  One  report  states  that 
during  the  three  months  in  which  plague  prevailed  in  Bahrein  no 
■fewer  than  1.000  persons  perished  from  the  disease. t 

Ztihair  (or  Znl>eir)  lies  on  the  right  tjank  of  the  Tigris  in  the 
Sandjak  of  Araara  in  the  Vilayet  of  Bassora,  in  Mesopotamia,  near 
the  Persian  frontier.  Plague  appeared  in  this  locality  in  April, 
1903.  There  was  some  dispute  as  to  the  nature  of  the  illness. 
Mme  authorities  asserting  that  it  was  merely  a  form  of  dengue. 
Turkish  military  surgeons  despatched  to  the  neighbourhood 
described  the  disease  as  characterised  by  tumoui-s  in  the  groin 
•or  axilla,  fever,  and  a  general  typhoid  condition — in  some 
instances  marked  pulmonary  eymptoma  with  bloody  spntom — 
death  taking  place  in  fatal  cases  within  a  period  of  2  to  7  days 
from  the  onset.  This  description  of  the  clinical  features  of  tlie 
disease  is  consistent  with  a  diagnosis  of  plague.     Dr.  Clemow,  of 


Ite  ConBtantiiiople  Snperior  Conncil  suggests  that  this  outbreak 
may  have  been  due  to  importation,  or  perhaps  to  local  endemicity 
of  the  disease,  this  portion  of  Mesopotamia  being  regarded  wilh 
some  reaaon  aa  a  permanent  centre  of  plagne.  In  Zobeir  itaelf 
luiiug  April  and  May  4',!  cases  and  40  de-alhs  were  reported.  By 
;ommand  of  the  Vali  o£  Bassora  all  the  native  huts  in  the  village 
were  destroyed  by  tire,  as  also  all  infected  clothing ;  the  lossee 
caused  thereby  being  compensated  for,  and  new  habitations 
erected  on  another  site.  The  village  was  meanwhile  snrronnded 
by  a  cordon  of  soldiers. 

'a  (or  Messaida)  ■  lies  in  the  neighbourhood  of  Zobeir, 

invaded   by   plague-like    illness  in    April    and    May. 

..^.^e  measures    were    applied    lo   Messayda  as  to   Zobeir, 

le  burning  of  the  huts  and  destruction  of   clothing 

f     ,.  to  May  24th  13  fatal  cases  had  been  reconled. 


ALGERIA. 

'^  ^    I                   arenort  appeared  in  a  continental  medical  pub- 
I  of  plagae  had  occurred  darioR  the 
ilometres  from  the  town  of  Algiers, 
.M.J        e  between  Algiers  and  Oran. 

A  report  on  these  cases]  bliehedinthe  "Archives  de  M4de- 
cine  et  de  Pharmacie  Militaircs."  February,  1904,  page  97,  by 
Surgeon -Major  M.  F.  Henolt,  i^ntitled,  "TTne  epidemic  de  peste  a 
Blidii  vn  I'.litt,"  sliiU'n  thiit  the  outbreak  was  limited  to  the  inmates 
of  a  single  house.  There  was  apparently  no  infection  of  rate. 
The  source  of  the  plague  was  not  discovered,  but  it  was  surmised 
that  a  grain  ship  from  Taganrog  which  had  touched  at  Alexandria 
might  have  broaght  the  infection  to  Algiers,  and  that  the  grain 
had  acted  as  a  vehicle  in  conveying  infection  from  Algiers  to 
Bllda. 

Later  in  the  year,  that  is  in  October,  the  British  steamer  tit, 
Hugo  arrived  at  the  port  of  Algiers  from  Port  Said,  having  on 
board  two  suspected  cases  of  plague.  But  whether  the  cases  upon 
investigation  tnrned  out  to  be  true  plague  is  not  stated. 


EGYPT. 

During  1903,  there  were  reported  throughout  the  whole  of 
Egypt  303  cases  of  plagae,  160  of  which  proved  fatal — as  com- 
pared with  481  cases  and  291  deaths  in  the  preceding  year. 
The  disease  followed  much  the  same  course  in  19U3  as  it  had  done 
in  previous  years,  the  greatest  incidence  being  in  tlie  early  spring, 
the  malady  disappearing  in  the  late  autumn. 

&UBerliob«ii    GeeuDdhmteamtei,   for   September 
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The  subjoined  table  gives  the  distribution  of  plague  in  the  app.a^oJ 
invaded  towns  or  districts  of  Egypt,  the  nupiber  of  cases  and  ^^°S!J^ 
deaths  in  each,  and  the  approximate  date  of  the  first  recognised  ondDi^^i 

/tooA  •__  of  Bubonio 

ca»®  •  Plapie  In  100 

by  Dr.  Bmcfl 
Low. 


Province  or 

Ooyemment 

of  Egypt. 

Town  or 
District. 

Plague. 

Date  of  first 

Cases. 

Deaths. 

Case.* 

Gkdoubieh 

n           •••          ••• 

Minieh      

»> 

»»           ••• 

II           •••        ••• 

Gharbieh 

Gniieh      

Port  Said 

Ale3candria 

Damietta  ...        ... 

Tonkh    

Galionb 

Nagaga 

Minieh 

Samallont 
Beni  Mazar 

Tantah 

Embabeh 
Port  Said 
Alexandria 
Damietta           ... 

49 
1 

23 

13 

10 
3 

IS 
2 

33 
129 

27 

11 

1 

16 

4 

5 

1 

7 

1 

13 

83 

19 

Jannary  18th. 
May  80th. 
March  9th. 
May  1st. 
May  15th. 
June  11th. 
March  29th. 
May  12th. 
April  25th. 
May  16th. 
Jane  15  th. 

X  OUU                ...             ...             •.* 

303 

160 

— 

*  Vide  "Bulletin  Quarantenaire  d'Egypt,"  January  7th,  1904. 


The  case  mortality  was  52*8  per  cent.  Of  the  160  deaths  certi- 
fied from  plague,  77  died  outside  the  isolation  hospitals,  while  83 
died  in  hospital.  The  fact  that  as  many  as  77  persons  died  of 
plague  outside  hospitals  is  a  proof  of  the  difficulties  in  Egypt 
in  securing  complete  and  early  knowledge  of  all  plague  cases ; 
the  non-reported  cases  not  being  discovered  till  they  are  mori- 
bund or  actually  dead,  infection  has  meanwhile  had  opportunity 
of  spreading  from  them  in  the  absence  of  effective  isolation  and 
disinfection. 

In  an  ofBcial  report  on  plague  for  1903,  Sir  Horace  Pinching, 
Chief  of  the  Egyptian  Sanitary  Department,  says  : — "  It  is 
interesting  to  note  that  the  period  in  Egypt  when  most  cases  of 
the  disease  appear  corresponds  with  the  period  when  rats  are 
breeding.  Almost  invariably  in  the  houses  where  cases  occur, 
and  in  those  adjoining,  dead  and  dying  rats  are  found.  For  this 
reason  a  general  disinfection  is  made  not  only  in  the  infected 
houses,  but  in  all  the  houses  adjoining.  After  such  a  thorough 
disinfection,  it  is  rare  that  other  oases  occur/* 


Jt 

~r^^  ■      r^  —      --■'■■-.■  ....  « 

Um     ^  k-  m 

ahv 

>- 

1    •>&«■    wh£t«    rin   Am.     ■■■fc.i-   ■# 

.  ..c  ran  Un  to  MB  ari-in. 

^E      £S     5^- 

- 

HK     -       _        _ 

IMS     _       ._       _ 

MM     _       _       _ 

m 

Ml 
19 

«                 «9 

ToUlnfnjMn 

411 

2»                 5W 

H<iti 

u..    »2    .hips   arriTsd 

at    Suez 

from  the   East,  ttcfanically 

liifw.-U-«i  ir  Bosppctie'l  aa  re(rar*Ie  plague,  i^-  having  either  actaal 
cane*  on  board,  or  havinj;  had  cues  daring  the  voyt^^e,  or  while 
at  th«  port  of  deparinre.  In  no  case  did  any  of  these  vessels 
give  rise  to  secoDdary  pla^e  cases  after  airivsl  at  Suez.  Id 
every  instance  the  ship  and  aU  persons  on  board  were  medically 
ini(pect«d  by  the  officials  of  the  E^ptian  Qnarantine  Board,  and 
where  necessary  ttie  sick  were  landed  at  the  Uoees  Wells  sanitary 
station  and  the  ship  disinfected. 

Important  modiflcatioos  of  the  existing  regnlatione  reganiiug 
Rbips  pawing  throngh  the  Canal  from  infected  ports  have  been 
brought  abont  by  the  decisions  of  the  International  GonfereQce 
which  was  held  at  Paris  :n  190H.  These  modifications  of  the 
}!g3rplian  Qnarantine  RegnlationB  should,  when  the  Oonvention 
is  ratified,  have  effect  in  redncing  some  of  the  inconTeniences 
and'  restrictions  to  which  in  the  past  commerce  and  shipping 
have  been  snbjected,  and  which  are  incidentally  referred  to  in 
thiH  report. 


ADEN. 

During  Febmary  and  March,  1903,  four  steamships  arrived  at 
Aden  with  cases  of  plagne  or  suspected  plague  on  board,  via, : — 

(1)  The  Soudan,  which,  on  February  20th.  landed  a  single  case ; 

(2)  the  Ti/rol,  which  landed  a  suspected  casn  on    Idarcb  3rd ; 
I  tho  N<iw»herra,  which  landed  two  cases  on  March  6th ;  and 
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(4)  the  Syria^  which,  on  March  12th,  landed  a  ^fngle  case.      All  App.A,ydil6 
four  ships  had  come  from  the  port  of  Bombay.  Snmmsryof 

tbePromfi 

During  September,  a  single- imported  case  of  plague  was  noti-  ^Bnbonie 
fied  at  Aden,  but  there  was  no  further  spread  of  the  disease.  STB^Btoo? 

Low. 

SOMALILAND. 

Early  in  September,  1903,  a  single  case  of  plague  was  landed  at 
Berbera  from  the  troop  transport  Canning  ;  the  person  concerned 
presumably  coming  with  the  native  troops  from  India  on  their 
way  to  the  seat  of  war  against  the  Mullah  in  Somaliland. 
Apparently  there  was  no  extension  of  the  disease  on  shore  or 
among  those  who  had  sailed  on  board  the  transport. 


ZANZIBAR. 

The  S.8.  Khatif  ot  the  German  East  African  Line  left  Durban 
in  March,  1903,  for  Bombay,  and  during  the  voyage  seven  Indian 
members  of  the  crew  as  well  as  the  third  officer  died  from  disease 
regarded  as  plague,  the  infection  of  which  was  contracted,  it 
is  supposed,  at  Durban,  where  the  disease  was  present  at  the  time 
the  ship  was  in  port.  It  is  stated*  that  before  plague  broke  out 
on  the  vessel  a  number  of  dead  rats  had  been  found  in  the  store- 
room of  this  ship,  and  that  the  third  officer  had  carelessly  handled 
the  todies  of  these  animals  with  his  naked  hand.  On  arrival  at 
Bombay  the  vessel  was  duly  dealt  with  and  thoroughly  disinfected, 
and  after  a  delay  of  iive  days  the  Khalif  sailed  for  Zanzibar,  but 
carried  no  passengers.  On  this  voyage  the  first  officer  and  the 
chief  steward  died  from  what  the  captain  considered  "  malaria.** 
There  was  no  surgeon  on  board,  so  that  this  cause  of  death  was 
not  medically  certified.  On  arrival  at  Zanzibar  on  April  7th  the 
ship  was  sent  to  the  appointed  station,  where  she  remained  till 
April  16th.  But  no  further  cases  of  illness  supervened,  and  the 
ship  after  disinfection  received  free  pratique.  {See  also  under 
Port  of  Bombay,  page  244.) 


MOZAMBIQUE. 

Inhiunbane, — On  January  26th,  1903,  the  Acting  Governor- 
General  of  Mozambique  announced  that  a  case  of  illness 
suspected  to  be  plague  had  occurred  in  a  native  passenger  on  board 
the  coasting  s.8.  Matahele^  which  had  arrived  from  Durban.  It 
was  regarded  as  highly  probable  that  this  person's  infection 
had  been  received  at  Durban,  where  the  disease  was  at  the 
time  prevalent.  No  extension  of  the  infection  took  place  in 
Mozambique  from  this  imported  suspected  case  of  plague. 

*  *' Veroffentlichunj^n  df«  Kaiserliohen  Qesondheitsamtes '*  for   July  15th, 
190S. 
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MAURirms. 

Daring  1903  plagtie  was  again  epidemic,  as  in  the  four  previoas 
years,  the  number  of  attacks  recorded  being  1^^  ftQd  the  deaths 
lfi,ib,  a  case  mortality  u(  74*2  per  cent  A.  comparison  of  annoal 
ejridemics  of  plfi^e  in  MaaritiDB  ie  given  below  in  tabnlar  form. 
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The  epidemic  of  1903  began  practically  in  July,  and.  ae  in 
former  years,  the  greatest  amoaiitof  the  disease  occurred  in  the 
latter  part  of  the  year.  October  and  November  giving  the  largest 
monthly  numbers.  The  dietrlbution  of  tbe  plague  attacks  month 
by  month  during  1903  ia  shown  in  the  snbjoined  table. 
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The  contiaaed  persistence  of  plague,  particularly  in  Port  Loaie, 
the  capital  of  this  island,  would  appear  to  be  associated,  among 
other  things,  with  concealment  of  cases.  From  the  monthly 
oSicial  returns  extending  from  August,  1900.  to  the  beginning  of 
January,  190il,  comprising  a  total  of  3.663  recognised  plague  cases, 
it  appears  that  no  fewer  than  1,357,  or  37  per  cent,  of  the  total 
cases,  were  only  discovered  after  death.  How  many  non-fatal 
cases  were  successfully  concealed  it  is  impossible  to  say.  It  is 
evident  that  with  this  concealment  of  cases  and  the  conseqaent 
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absence    of    the  necessary    isolation  of   the    patients  and    dis-   App.A«iio. 
infection  of    invaded    houses    and    the    contaminated    effects,   smnmaryc 
extinction  of   plagne  was  hardly  to  be  looked  for.     More  than 
half  of  the  persons  attacked  \vere  of  Indian  nationality,  a  race 
even  more  prone  perhaps  than  the  native  Mauritian  to  conceal 
the  occurrence  of  disease  from  the  local  authorities. 
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With  regard  to  Ihe  distribution  of  the  ))lague  cases  and  deaths 
throughout  the  differeut  districts  of  the  Island,  the  following 
table  shows  that  rather  more  than  three-fourths  of  the  total  in 
each  instance  was  referred  to  Port  Louis  : — 


Districts  of  Mauritias. 


Port  Louis 


«••        •.. 


Pamplemonsses 
Biyito  da  Bempart    ... 


Flaoq 

Orand  Port 
Savanne... 


...        .•• 


...        ••. 


• • •        ... 


riaines  Wilhems 


Black  River 


• ••  *• • 


Mok* 


Total 
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Plague. 


Attacks. 


1,394 


Deaths. 


954 

763 

12 

9 

7 

6 

9 

4 

42 

32 

26 

16 

308 

196 

8 

3 

33 

15 

1,034 


NATAL. 

As  mentioned  in  last  year's  summary,  plague  broke  out  in 
Durban  early  in  December,  1902.  From  4th  December,  1902,  to 
15th  August,  1903,  221  plague  cases  were  notified  in  the  Colony, 
of  which  162  proved  fatal,*  a  case  mortality  of  73  per  cent.  From 
August  15th  to  the  end  of  November  Natal  was  free  from  plague  ; 
but  for  the  fortnight  ended  December  5th  two  cases  (fatal)  were 
reported  fiom  Pietermaritzburg,  making  a  total,  for  the  year  1903, 
of  223  cases  and  163  deaths  from  plague  in  this  Colony.  Of  the 
total  cases  203  occurred  in  Durban,  with  147   deaths ;   9  cases 


*  ''Report  on  the  Plagne    m    Naial,    1902>3;'    by    Ernest    Hill,    M.R.C.8., 
R.C.P.,  D.P.H.,  Health  Offioer  of  the  Colony.    1904. 


LPv.A^o.is.  (7  fatal)  were  referred  t<i  Pietermaritzbuiy  t  and  the  pemainder 
natives  who  had  become  infected  at  Durban  and  elaewhen.", 
.hose  illness  occurred  in  ontsiie  kraals  or  locations. 


ba  PrciareM 
Jld  Dlffnaioi 

t  Bubonlu 

IT  Or.  Brace 


■  In  a  number  of  inetances  the  natnre  of  tJie  illness  was  not 
discovered  till  after  the  sufferer  had  succnmbed,  or  until  it  was 
too  late  to  remove  him  to  hospital.  No  fewer  than  IS  personB 
were  found  dead  presumably  of  pla^e,  no  information  ae  to 
previous  illnefS  having  been  received  by  the  bealth  authorities. 
The  Health  Officer  for  the  Colony  expresses  the  opinion  that  th« 
plague  was  in  the  main  ppreail  by  the  agency  of  infected  rats  and 
mice.  It  is  worth  nientioDing  in  this  connection  that  no  infected 
rats  were  found  in  Durban  from  August  up  to  the  end  of  the 
year ;  that  is  to  say,  the  rat  epid'^mic  apparently  subsided  coinci- 
dently  with  the  human  plague  epidemic.  The  infection  in  the 
first  instance  is  believed  by  him  to  have  been  introduced  into 
Natal  by  the  s.p.  Kassala,  a  vessel  which  brouglit  a  cargo  of  forage 
from  Argentina  to  Durban  port  in  November,  19U3.  It  is  surmised 
thatplagne  infected  rats  were  landed  in  this  forage  at  Durban,  bnt 
no  proof  on  this  point  is  forthcoming,  and  it  is  admitted  ibat 
evidence  as  to  any  illness  or  mortality  among  rats  on  board  the 
vessel  in  qnestion  is  altogether  wanting.  Three  of  the  Durban 
cases  belouged  lo  the  s.s.  Zingara,  which  arrived  In  that  port 
from  Madagascar  on  May  22nd.  ll'O;!.  One  of  the  persona  attacked 
went  on  shore  the  next  day,  bat  the  other  two  remained  on  board. 
On  May  27th  the  man  who  had  been  on  shore  fell  ill  with  plagut.-, 
as  also  did  a  man  who  had  not  been  on  shore,  and  on  June  1st  the 
third,  who  had  not  left  the  ship,  was  likewise  attacked.  No 
common  source  of  infection  was  traced,  bnt  Dr.  Hill  suapectn 
fomites  or  food  from  shore.  Dead  rats  were  found  at  a  brewery 
in  PietermaritKburg  in  March,  and  four  out  of  six  cases  which 
'were  reuorted  between  March  and  May  were  pei-sone  connected  it 
is  said  with  this  brewery. 

The  dislribution  of  the  202  cases  and  the  147  deaths  which 
occurred  in  Durban  during  the  epidemic,  from  the  beginning  of 
December,  1902,  to  the  end  of  Decomlwr.  UI03,  is  shown  month 
by  month  below :— 
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It  deserves  notice  that  at  Durban  the  Medical  Officer  of  Health 
for  Ihat  town.  Dr.  Murison,  a  rat  catcher,  two  disinfecting  coolieB, 
and  the  mortuary  attendant,  contracted  plague,  in  the  conree  it  is 
believed  of  their  special  duties. 


Of  124  cases  isolated  in  the  Diirlian  Plague  Hoapiial  61  were  Ait.  a.  Nq.j 
treated  with  Yersin's  Etcrutn,  of  whom  33  died,  whereau  of  C3  who  summary  of 
had  no  at-rum  Iroatuient  '.i'.l  died,  u  mortality  ri^spectively  of  54  ^ndDi^^'!?n 
and  (J2  per  cent,  la  ten  caaes  the  eerum  injection  was  withheld  oiBubon 
aa  the  patienta-  were  monhund  on  admission,  a  circomslance  bySl^Bruce' 
which  makes  the  mortality  of  iliose  cot  treated  with  the  eerum  ' 
appear  larger  than  it  really  is.  In  the  official  report  on  plague  in 
Natal  by  Dr.  Hill  (see  Part  II.,  page  187)  it.  is  suggested  that  the 
omission  from  the  calculations  of  alt  the  white  patients,  14  in 
iiamber,  3  of  whom  died,  will  give  a  fairer  leat  of  the  seram's 
efficiency.  Thus,  taking  natives  alone,  47  had  injections  of 
Yersin's  fluid  and  30  died,  a  mortality  of  (t'.y&2  per  cent,;  while 
ilioae  trealed  without  serum  numbered  (13  of  whoai  39  died, 
mortality  uf  ti2  per  cent. 


L 


TRANSVAAL. 

In  April,  IflOS,  conaiderable  anxiety  was  aroased  in  Johannes- 
burg, by  Ihe  occurrence, under  suspicions  circumstances,  of  several 
dejths  of  natives,  at  the  same  time  that  some  dead  rats  were  found 
in  the  market.  On  the  authority,  however,  of  the  Government 
bacteriologist  the  existence  of  plague  in  manor  in  rata  at  Johan- 
nesburg was  officially  denied.  The  tlfaths  of  the  natives  in 
question  were  ccrtilied  after  bacterioscopic  investigation  to  have 
l)een  due  to  "  pneumococcic  adenitis." 

Ijiter  in  the  year,  in  July,  howevei*,  some  13  plagne-infected 
rats  wer6  discovered  in  the  Customs  warehouse  ai  Jnhannea- 
hnrgi  which  rata  were  believed  to  have  been  brought  from 
dintant  localities  in  goods.  Measures  were  at  once  taken  to  deal 
with  the  rat  infection,  and  there  was  no  ext«-nhion  to  the  human 
subject.  No  human  plague  cases  were  identified  in  Johannesburg 
or  in  the  Transva-nl  until  the  beginning  of  March,  1904. 


CAPE  COLONY. 

The  Gape  o/  Go^kI  Hope, — There  were  no  cases  of  plague  in  the 
Cape  Peninsula  during  the  early  part  of  1903,  but  on  March  6th  ^ 
lascar  sailor  on  boartl  the  sjt,  Nevaaaa,  from  Bombay,  was  attacked 
by  plague  and  died  while  the  vessel  lay  in  Table  Bay.  Bact*rio- 
logical  examination  confirmed  the  diagnosis.  Investigation  was 
now  institnted  as  tn  the  condition  of  the  rats  on  board,  and 
though  not  many  rats  were  mer  with  some  of  them  were  found 
to  be  plague  infected.  By  March  2l8t,  four  other  members  of  tho 
crew  nf  this  vessel  had  been  attacked,  and  2  of  them  died  from 
plague.  There  were  83  passengers  on  board,  but  these  had 
landed  it  is  aaid  before  the  plague  case  was  diagnosed.  The 
ship  was  sent  to  Saldanha  Bay  to  be  disinfected.  There  was  no 
extension  of  the  disease  beyond  th«  five  cases  (three  fatal)  above 
enumerated,  nor  was  plague  discovered  among  rats  in  the  port 
till  mid-November,  when  a  single  plague- infected  rat  is  said  to 
have  been  found  on  board  the  s^  A^nar,  from  Kuysna,  which 
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i.Ajrai4  ina  \jlug  at  the  time  in  the  lurboar.  Thla  tchoI  -mm  foMl- 
gftted  by  meuia  of  the  CUrton  appantiu ;  on  the  eonetoiftan  of 
the  process  only  dx  deed  nts  and  13  mioe  ire««.foiuid  on  baesd, 
*'*[*'"-  none  of  them  affording  any  evidence  of  plagae  Infeotbni.  Witt 
KfioM  the  exception  of  this  on*  rat  not  a  idngle  iutanoe  of  pUgoa 
'  infection  waa  dlscoTered  In  the  port  of  Ckpe  Town  ■maog  tha 

3476    rodenta    which   were    examined  dnrfng    the  mositfaa    of 
yorsmber  and  December  1903. 

It  ia  conaldered  that  the  nnitary  oondition  of  Oape  Town  haa 
greatly  improved,  and  that  tha  action  of  tha  Osve  Goverament  in 
saperaediog  the  InefBcient  mvnioipal  adminia^ation  during  the 

K'  igoe  epidemic  at  1901  has  had  a  wlioleaoma  eflieot  apon  the 
wn  OonncU's  attitude  towards  sanitation  and  the  preTentUm  of 
disease. 


Port  Elitdbeth. — A  recent  oenaoa  gave  the  pcmolatlon  of  the 
Port  Elisabeth  district  as  46,626.  an  Increase  of  Sr,S18  dnee  1891. 
Daring  1903,  the  total  plagae  cases  officially  notified  ia  Fort 
Elisabeth  nnmbered  135,  and  of  theae  79  iwored  flrtal  ■  a  caaa 
mortality  of  55'!i  per  cent.  Praotically  dnring  eaeh  month  ot  the 
year  plagne  infected  rata  and  mice  c<mtiniied  to  be  found.  Bat 
notwithstanding  that  the  Infection  of  these  rodwita  otmtinned 
apparently  the  sama  In  amoant  thronghoat  the  year  the  nwJoriW 
of  the  human  plagae  cases  were  recorded  in  the  flrat  half  of  190^ 
as  win  be  seen  in  the  table  below  : — 
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So  that  of  this  total  of  135  cases  and  75  deaths  dnring  the  whole 
year,  only  11  caseB  and  nine  deaths  were  reported  during  the  last 
six  months,  notwithetaudiug  that  pl^ae  infected  rats  were  to  be 
found  dnrine  eaeh  month. 

There  are  grotindB  for  believing  that  the  sanitary  state  of  the 
town  oC  Fort  KHzabeth  leaves  much  to  be  desired.  It  has  been 
aflirined*  that  certain  poitions  of  the  place  would  not  disgrace  a 
Chinese  town,  so  great  is  the  overcrowding  of  persons  in  dwellings 
and  of  aggregation  of  houses  on  area.  Much  dissatis&ction  has 
on  this  account  been  aroueed  locally,  and  eome  agitation  has  been 
started  to  secnre  the  whole  time  services  of  a  duly  trained  and 
experienced  Medical  Officer  of  Health.  It  has  farther  l>een  sug- 
gested that  the  reason  for  the  apathy  of  the  municipal  authoritiee 
IB  that  many  of  the  town  coancillorft  are  owners  of  slum  property. 


*  tJanilarr  Bword  of  April  16th ,  IW3. 


King    Wiiliam''»   Toum.—ln  the  first  week   of   March,  1903, 

plague  broke  out  in  King  William's  Town,  five  cases  and  two  ^ ^_, 

deatbs  being  reported  in  the  first  fortn^ht  of  that  month.     It  *'*",%^??- 
was  not  till  the  foarth  week  in  March  that  rats  there  were  found  otBotmnic 
infected  by  plague.     No  farther  human  casee  were  reported  for  ^J^jino? 
four  weeks — is.,  till  the  week  ending  April  12th — when  three  Loir.* 
more  cases,  two  fatal,  came  nnder  observation.     Further  cases, 
though  in  small  nnmbers,  continued  to  be  reported  during  the 
next  eight  weeks,  till  the  total  had  reached  82  cases  and  16  deaths. 
After  the  beginning  of  Jnne  no  more  hnman  plagtie  cases  were 
heard  of  in  King  William's  Town  till  mid-November,  when  a 
mngle  fatal  case  was  reported,  making  a  total  of  33  cases  and 
17   deaths  during  the  vear.    As  has  been  said,  rat  plague  was 
discovered   four  weeks  after  the   first  human  casee    had   been 
reported.    After  the  middle  of  July  no  plague- infected  rats  were 
found  till  the  weeks  ending  respectively  August  22nd  and  29th, 
in  each  of  which  a  single  plague  rat  was  found.     After  the  end  of 
Angast  to  the  end  of  December  there  were  no  infected  rats 
reported.    The  distribution  of  human  plague  in  King  William's 
Town  daring  the  several  months  of  1903  is  given  below  : — 


PltiBUf  in       1  1^  1  ^  '    .  ' 

i  i 

1 

1 

i 

i 
i 

s 

Tolal 
IMS. 

Ca-fs   ..       .. 

- 

- 

B      V 

10 

3 

- 

- 

- 

I   -   » 

The  case  mortality  was  51'5  per  cent. 

East  London. — Plague  broke  oat  again  in  East  London  in 
March,  1903,  when  three  cases  and  two  deaths  were  reported.  The 
total  number  of  notified  plague  cases  in  East  London  during  1903 
amounted  to  32  and  the  deaths  to  20,  a  case  mortality  of  62*5  per 
cent.  There  was  not  at  any  time  an  epidemic,  bnt  a  "  dropping 
fire  "  of  cases  continued  to  occur  throughout  the  year,  as  may  be 
Been  in  the  subjoined  table. 
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During  the  first  week  of  March  dying  rats  had  been  observed 
at  East  London  in  the  vicinily  of  the  wharves.  During  April,  May, 
and  June  more  plague  rats  coutinued  to  be  found.     Thareafter 


i*^^*^"  Cor  Ml  iatcrral  of  about  eight  wc^kfl  [ilimm  iiifiiiilij  ml*  «m  iHt 
lHMHrv«f  fooiMl  m  the  town  :  bat  ilnriag  Ao^ast  rata  wJiwlag  Cmib  Ab 
SteXSw*  <l**'aM  were  dJjcoTerHl  ciD  board  Uie  3^  Qumhi  ff >h'n,  fra^ 
SSIJmm  Tarona,  diacbargin^  »  csri^  of  wh^at  and  SoariDls  ligU«t»  !■ 
»7{?ama  ^  tlu  barbrrtir.  Atter  the  cargu  bad  beea  tAnl;  aDliM>l«d  a  n"?f  ^™^ 
'''*'  (rf    f«r<>ntl;-d«ad    nU   were  touoA,  and  bacl«nologicsl  TTTiniiilt 

atirjn  [m>v«>l  that  th«T  bad  dkd  of  plague.  TIh  vcawl  i 
di^ntuctni  hj  Nilphnr  famigation  and  Later  on  bj  aas  of  I 
dMinfMtanttt.  Ov«r  100  plagued  of eeted  rata  wete  foond)  b 
human  caa«  of  plague  occnrr^d  in  eoDtwccioa  with  this  i 
Daring  H«pten)b«r  plagoe-infecied  rats  were  found  is 
Urwn,  aa  afam  during  Ociobcr,  November,  and  December. 
Whsterer  may  be  lh«  relatioaahip  between  nt  plikgne  an-1 
the  dlaeaae  in  man,  it  ■«  «tident  that  the  epidemic  amon^ 
raU  wbleb  nontinned  during  Angc»t,  September,  October. 
Norember,  and  December  bad  rerr  lluk  effect  apiia  tbe 
population  of  East  London :  for  daring  thai  period  u(  five 
■nontba  onif  Sve  casej — three  of  them  &UaI — were  reported  in 
thr-  bnman  aiibjecl, 

Qiuenatoum,  which  lies  some  640  miles  east  of  Cape  Town,  had 
Uwerto  ^nnnntly  escaped  infection  by  plagne,  notwiifasianding 
tbat  tiw  diwaac  bad  been  present  in  oae  or  another  portion  of 
C^  Colony  iloce  early  in  i:»)l.  Bni  in  Jnlr  aod  Angast.  1903, 
aine  CMea  of  the  distafle,  with  eight  deaths,  were  notified,  viz., 
•Ight  eaaea  und  seven  dcaUiB  in  Jnly  and  one  fatal  case  in  Augn^ 
Ijocnlly  it  wm  lielieved  that  plagop  infection  had  been  introdnced 
by  ntn,  iwrni-  ut  thefw-  Bniiualu  snfFering  from  this  dis«^se  having 
lje.-n  U>nt\-\  in  M;ir  jit  th-'  Wica]  r.iilway  goo.ls  sh,-J.  Infect^-I 
rodenlH  continued  to  tie  fonnd  daring  the  following  months  of 
the  year,  with  the  exception  of  a  period  of  aboat  seven  or  eight 
weeks  dating  from  the  beginning  of  September.  As  in  East 
London  bo  in  Qneeustown,  the  continued  existenct;  of  plague 
among  rate  did  not  apparently  have  much  effect  in  encouraging 
plague  in  man  ;  for  although,  as  has  been  said  above, 
plague  existed  among  rata  practically  from  fifay  to  December, 
only  nine  hamau  cases  occarred,  viz.,  eight  in  July  and  one 
tn  AQgast. 

Orahamslown. — At  the  end  of  March,  1903,  a  single  fatal  case 
of  plague  was  reported  in  Grahamstown,  which  ie  situated  about 
116  miles  from  Port  Elizabeth,  whence  the  plague-stricken  patient 
had  come.  Apparently  there  was  no  extension  of  the  disease 
in  Orahamatown,  and  no  mention  was  made  of  rats  there  being 
affected  by  the  disease. 

Graaf  Reinet,  which  lieH  abonl  200  miles  north  of  Port  Eliza- 
beth, snfEered  from  an  epidemic  of  plague  among  rats  from  the 
beginning  of  February  till  about  the  middle  of  April,  i903.    Only 
one  suspected  case  of  plagne  in  the  human  eobject  occnrred,  and 
this  was  reported   as   fatal   early   in   March.    No  extension   of 
t  the  disease  took  place,  and  from  April  to   the  end  of  the  year 
I  Qraaf  Reinet  appears  to  have  remained  free  irom  plague  in  mfM) 
r  or  in  ratfl, 
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Knysfia  is  a  small  town  on  the  coast  west  of  Plettenberg  Bay. 
In  the  middle  of  October,  1903,  a  single  plague  case  was  reported, 
and  aboat  the  same  time  it  was  observed  that  rats  were  dying  in 
the  locality.  Bacteriological  examination  confirmed  the  diagnosis 
of  plagDe  both  in  the  human  case  and  in  the  rats.  No  further 
human  cases  occurred,  though  the  epidemic  among  rats  continued 
throughout  October,  November,  and  December.  It  is  also 
mentioned  that  two  cats  were  discovered  at  Knysna  suffering 
from  undoubted  plague. 

In  a  number  of  other  localities  in  Cape  Colony  rats  were  found 
at  one  time  or  another  during  1903  infected  by  plague,  but  no 
human  cases  of  the  disease  were  detected.  Among  such  places 
were  Burghersdorp^  where  rats  and  mice  were  noticed  to  be 
suffering  from  plagae  from  the  beginning  of  April  to  the  end  of 
June  ;  at  Lady  Grey  Bridge^  where  in  November  and  December 
rats  were  attacked  by  plague.  A  single  plague-infected  rat  was 
found  in  the  Cathcart  district  in  the  police  camp  a  mile  and  a 
half  from  Thomas's  River  Station.  In  the  Sfockenstroem  district 
at  Seymour  Police  Camp  some  plague-infected  rats  were  dis- 
covered. At  River sdale  a  sick  cat  was  found  to  be  suffering 
from  plague. 

The  Annual  Report  for  1903,  of  Dr.  Gregory,  the  Medical  Officer 
of  Health  for  Cape  Colony,  mentions  that  in  the  Bacteriological 
Laboratory  under  his  department  7,907  rats  were  examined,  and 
that  of  these  256  were  found  infected  by  plague.  Similarly,  that 
of  156  mice,  18  were  found  infected.  In  addition,  21  cats  were 
examined,  and  of  these  4  were  discovered  to  be  infected  by 
plague. 

Dr.  Gregory  also  gives  a  tabular  statement  as  to  the  amount  of 
plague  which  has  been  recorded  in  each  locality  invaded  by  the 
disease,  between  February  1st,  1901,  and  March  3lst,  1904.  Prom 
his  report  I  have  extracted  the  following  figures. 

Table  showing  the  number  of  cases  and  deaths  from  plague  in 
man,  and  the  case  mortality,  at  each  place  invaded  by  the 
disease  in  Cape  Colony  from  February  1st,  1901,  up  to 
March  31st,  1904.  The  population  of  Cape  Colony  (census  of 
1904)  is  2,405,552  :— 
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Of  the  total  plague  cases  and  deatliB,  those  which  oootimd 
among  Earopeans  nnmbered  respectively  297  and  96;  i 
"  colonred  "  462  and  252 ;  among  "  natives  "  !t63  and  80A  ;  i 
Chinese  12  and  Ij ;  and  among  other  Asiatics  46  and  36. 


Among  Enropeans  the  case  mortality  was  not  more  than  3 
ceat.,  whereaa  amontr  Asiatics  it  waa  as  high  as  76  per  cent 
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In  India  in  1903  a  larger  number  of  cholera  deaths  were  reported 
than  1901  and  191)3  as  will  be  seen  in  the  tabular  statement  below. 
The  returns  for  1903  are  aH  yet  incomplete,  the  reports  from  some 
of  the  smaller  provinces  and  states  not  having  been  received  np  to 
the  time  of  writing.  Bnt  from  the  returns  already  received  the 
total  cholera  deaths  in  India  numbered  314,311  as  compared  with 
224,135  in  1902,  and  282,634  io  1901.  No  Jess  than  two-thirda 
of  the  total  deaths  from  cholera  in  India  daring  the  year  under 
consideration  were  referred  to  the  Bengal  Vresideucy,  where  no 
fewer  than  203,405  deaths  were  recorded,  the  United  Provinces 
of  Agra  and  Oudh  coming  next  in  order  with  47,159  fatal  cases. 
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Table  Bhowing  Dbaths  from  Chol&RA  in  the  various  Provinces 
and  States  of  India,  year  by  year  from  189fl  to  190.3  incln.iive. 

Population  of  India  {Census  of  1901),  294,36I,05ti. 


President' y, 
orStM^.' 

Populatloi 

1.^. 

,„. 

1898. 

!««,, 

,« 

,„,. 

ii>u3. 

iimi 

BeDirBl 

TS.ia3.41D 

33em 

1M.S17 

ftywo 

mm 

31a,8T8|ll0.7G3 

150,971 

xe.m 

Bombay      .. 

ffi.<S  1,209 

S5,404 

BT.109 

4Jie8 

8,S7B 

lB3Jt3»  '   I8.«J0 

.■U29 

1«5 

Madraa       .. 

42^97523 

47JI47 

143.44S 

tS5.441 

29,083 

60,833  .   81.170 

20,768 

mm 

Punjaub      .. 

21.751,737 

.i,i4e 

m 

33 

Ulfl 

28,260 

180 

an 

11,688 

United    Pio^ 
Ceatt,^}  Pro- 

18,4lBJf71> 

»8,H7 
63,985 

4IS1B 
Brill 

3,508 
7 

B,112 

84,960 
BS,1H 

63.9M 
It) 

3S.16(I 
S8 

474M 
437 

Bcrar.. 

2.754J)ie 

I3.3ei 

10123 

- 

HI 

IBJTB 

17 

18 

- 

Oenlrallnditt 

B,I)3!',7HI 

16.7S6 

13,30S 

1 

- 

!0,1I» 

72 

- 

1.110 

SSs'l 

11, 141.11  J 

526 

1,0S9 

B 

— 

S,8U 

1 

- 

W 

B,5Se,W9 

2.100 

4,348 

IJBS 

m 

T7B 

iljai 

- 

- 

(Joorg 

iso.en; 

48 

lOS 

e 

- 

- 

es 

- 

- 

Low^rBiirma 

6^n,2an 

2.m 

8,638 

2,973 

4,943 

3.410 

3,Mi! 

IJMI 

B,118 

Upper  Burma 

3.584^ 

t 

I 

? 

vm 

11 

I 

67 

•«J 

Itelputana  .. 

9,723,801 

- 

- 

- 

- 

- 

- 

^B 

AJmerwara.. 

476.913 

13 

18 

1 

1 

im 

M 

s> 

- 

Morlh    Weat 

Frontier. 
A«nm 

2,125.480 

- 

- 

- 

- 

117 

- 

1.3St 

M8fl34.1 

17.(12 

M.340 

1IA49 

8,380 

33.761      7.168 

13,Si8 

UTS 

Total 

188,(170 

E69,?76 

163,711 

171.410 

e22,l»2    282,834 

334a« 

ail  311 

BBMaAI.  Prbsidbnct. 

There  wae  a  considerable  increase  in  the  number  of  cholera 
deaths  in  this  Presidency  during  1903  as  compared  with  the  two 
previons  years,  the  number  being  203,405  against  150,971  in  1902 
and  110,753  in  1901.  The  districts  which  suffered  most  in  the 
past  year  were  Champaran  (13,778  fatal  cases),  Shaliabad  (12,027). 
and  Darbfaanga  11,372  in  the  I^tna  division;  24  Pargaoas  (12,103 
deaths)  in  the  Presidency  division ;  and  Cnttack  (10,589  fotal 
cases)  in  the  Orissa  division. 

The  following  table  gives  the  nnmber  of  cholera  deaths  month 
by  month  for  1903  in  Presidency  of  Bengal. 
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In  Calcutta  1,990  deaths  were  certified  from  cholera  during  the 
year  as  compared  with  2,716  in  1902,  and  1,720  in  1901.  The 
distribution  of  the  cholera  deaths  in  this  city  throaghout  the 
months  of  1903  are  shown  in  the  subjoined  table: — 
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Calcutta  has  a  filtered  water  supply  which  is  examined  bacterio- 
scopically  everj-  week.  Daring  1903  no  cholera  vibrioB  were 
found  in  it.  The  Medical  Officer  of  Health,  Dr.  Nitsld  Cook,  in 
his  annual  report  expresses  the  opinion  that  the  continued 
appearance  of  cholera  in  Calcutta  is  due  in  a  large  measure  to 
importation  of  the  disease  by  pilgrims  from  outside  the  town. 
The  water  in  a  nullah  connected  with  a  native  temple  in  the 
town  was  found  very  impure,  and  it  contained  cholera  organisms. 
The  devotees  bathe  in  tiiis  water,  and  also  drink  it,  and  b;  this 
means  contract  cholera. 


fiOHBAT   PRESIDBKCT. 

During  1903  the  nnmber  of  cholera  deaths  registered  in  the 
Bombay  Presidency  waa  comparatively  small,  amounting  only  to 
1,825,  as  attainst  3,229  in  1902,  and  13,600  in  1901.     The  districts 


m 

^-^°-"- which    ohiea;    nnflered    were    Snklnir  (£52  deathB),  lArkhana 
|^«  (912  deatha),  and  Upper  Bind  Frontier  (130  deatha).    The  total 

wiKtuiD     recorded  attaokfl  are  stated  to  have  been  2,768,  w)  thU  the  case 
mt^^'^  mortality  waa  65-93  per  cent. :  thia  rate  being  high  snggMta  that 

in  all  probability  a  number  of  attecka   did   not  oonu  nnder 

obeervatioii.    Only  17  oholeia  deatha  were  certified  In  the  Cttr 

of  Bombay. 
The  Inoidenoe  of  cholera  montii  by  mouth  in  the  Preddenoy 

during  1903  in  shown  in  the  table  below. 
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The  total  deatlu  certified  from  dyaantery  and  diarrhoea  in  the 
Prendency  daring  1903  amounted  to  55,413. 

The  deaths  from  oholera  in  thia  Preaidenoy  daring  the  last  81 
yeara  are  shown  in  the  following  tabular  statement.* 
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Madras. 

Cliolera,  though  present  during' 19U3  in  the  Presidency  of 
Uadnm,  waa  less  prevalent  than  in  former  years,  there  being 
fewer  deaths  from  the  diaeaBe  than  in  any  of  the  preTioos  seven 
years  aa  may  be  seen  by  reference  to  the  table  below. 


H>dns  Pnildeiior.       1886. 
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1889.       1800.       Ua       1801 


Dcatb-j 47.847  i  143,145     86,414      28,083  ,   80^3     81^     1«.78>       3I.3U3 
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This  welcome  diminntion  of  the  annual  loss  of  life  from  cholera  app.  a,  Xg 
has,  onfortanately,  not   been  apparent  in  certain  of   the  other  cholera 
provinces  of  India,  where  an  increase  instead  of  a  diminntion  the^^?din 


has  been  recorded. 

The  following  tabular  statement  shows  month  by  month  the 
number  of  certified  deaths  from  cholera  in  the  Presidency  during 
1903. 
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The  chief  districts  of  the  Presidency  affected  by  cholera  during 
1903  were  Malabar,  with  6,157  deaths ;  Madura  with  4,422 ; 
Salem  with  4,048  ;  Tanjore  with  3,878 ;  Trichinopoly  with 
2,938  ;   aud  South  Arcot  with  2,098. 

In  addition  to  the  27,393  cholera  deaths,  there  were  certified  in 
the  Madras  Presidency  49,389  deaths  from  diarrhoea  and  dysentery. 
Of  these,  7,835  were  referred  to  Malabar  district,  the  highest 
number  in  any  of  the  22  districts  comprised  in  this  Presidency. 

United  Provinces  op  Agra  and  Oudh. 

The  deaths  caused  by  cholera  in  these  United  Provinces  during 
1903  amounted  to  47,159,  against  25,160  reported  in  1902.  In 
each  month  of  the  year  deaths  from  cholera  were  recorded  but 
the  height  of  the  prevalence  was  reached  in  July  when  16,899 
fatal  cases  were  certified.  In  the  table  below  the  mortality  from 
cholera  in  the  United  Provinces  in  1903  is  shown  month  by 
month. 
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•rh«  districts  which  snffered   in  the  greatest  proportion   were 
Garhwal,  Ballia,  Ohazipnr,  and  Rae  Bareli. 


Punjaub. 

There  had  been  very  little  cholera  in  the  Punjaub  during  the 
two  years  antecedent  to  1903,  371  deaths  only  in  1901  and  180  in 
1902  having  been  reported.    About  the  middle  of  April,  1903,  the 


hi 
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'•  ^' "*  "■    diseaae  brok«  nut  at  lh«  grvut  f^r  httUl  al   Hani  war  and 
iisn  carried   from   that    place   hy  pilgrims   to    other   dieb-icte    in    the 

w^^fdfo      Province.    Altogether  14,6S8  deaths  from  cholera  were  reirorted. 
lue^^ow'' '''  The  epidemic  reached  its  height  in  Jul r,  and  the  districts  which 
suffered  chiefly  were  Feroapone,  Lahore,  Liidbiana,  and  Umballa. 

The  tlisiofection  of  wells  by  the  permangaiuile  of  potassium 
process  was  ciirried  ont  in  places  invaded  by  (he  disease. 

The  following  Table  sdiows  the  incidence  of  fatal  cholera  month 
by  month  in  the  Punjanb  during  IdlUi. 
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Rajputasa. 
Thcrv  wera  only  236  cholera  deaths  in  Uajpntana  daring  10O3, 

Ckstrai.  Pboviscbs. 

There  was  relatively  very  little  cholera  reported  in  the  Central 
Provinces  during  U'OS,  the  total  certified  deaths  from  this  cause 
nnmbering  only  137. 


cholera  cases  throoghout  1903  in  the  Central  Provincea. 
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North  West  Fbontibb. 

In  this  province  1^54  cholera  deaths  were  reported  in  liKKt. 
The  districts  which  suffered  were  Peshawar,  Kohat,  Baonn  and 
Hazara. 

Bdrha. 

Lower  Burma. — During  1903  the  reported  attacks  from  cholera 
in  this  province  amounted  to  8,533 ;  and  the  deaths  were  d^6 
as  compared  with  l,(i44  fatal  cases  in  the  previous  year.  The 
district  which   suQered   most   was  Aicyab,  and  after  this  came 
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Amherst  and  Thongwa.    The  towns  most  affected  were  Moalmein,  app.  a  No.  17. 
Nyaanglebin,    and    Ma-abin.      At   Rangoon  some    120    cholera  ohoiem 
deaths  were  reported.  S^^^^rwin 

190S :  br  Dr.  R. 

The  case  mortality  was  equal  to  a  rate  of  63  per  cent.    The   K-uce  Low. 
largest  number  of  cases  occurred  in  April  and  May  and  the  fewest 
in  September,  October,  and  December. 

Upper  ^wrma.— The  number  of  fatal  cholera  cases  recorded 
in  Upper  Burma  during  1903  was  2,887,  the  districts  suffering 
most  being  Pakokkn  and  Minbu.  At  Mandalay  79  cholera 
deaths  were  certified.  The  early  months  of  the  year  were 
practically  free  from  the  disease,  only  one  death  being  reported 
during  thn  first  quarter.  The  epidemic  was  at  its  height  in 
July  and  August. 

Mysore  State. 

Only  98  cholera  deaths  were  reported  during  1903  in  the  State 
of  Mysore. 

Central  India. 

The  total  cholera  deaths  recorded  in  Central  India  during  1903 
amounted  to  1,110. 

Assam. 

The  cholera  deaths  in  Assam  during  1903  numbered  8,373 
compared  with  12,664  during  1902.  Fatal  cases  occurred  in 
every  month  of  the  year,  but  the  highest  mortality  from  the 
disease  was  observed  during  May,  June,  and  July.  The  chief 
districts  which  suffered  were  Sylhet  in  the  Surma  valley, 
and  Nowgong  (principally  among  the  villages  along  the 
banks  of  the  Kalang  River),  Darrang,  and  Kamrup  in  the 
Brahmaputra  valley. 

The  distribution  of  the  cholera  deaths  throughout  the  year  in 
Assam  is  shown  below  :— 
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In  addition  to  the  8,373  cholera  deaths,  there  were  registered  in 
Assam  during  1903,  10,516  deaths  from  dysentery  and  diarrhoea, 
nearly  4,000  of  which  were  referred  to  the  Sylhet  district 
mentioned  above. 

French  Indibs. 

In  the  French  Indies  there  were  reported,  during  1903,  435 
cases  and  253  deaths  from  cholera,  the  Establishment  of  Chander- 
nagor  furnishing  the  largest  number  of  attacks. 


In  Oc-tolwr  I9(J3,  a  report  appeared  in  »  Kossism  newapaper  that 
xhulem  had  broken  ont  in  Afgbaiiiaiaii.  Lat«r  reports  Hhowed 
that  the  disease  was  epidemic  in  Cabnl  and  at  Kandahar : 
abont  the  end  of  the  jear  it  invaded  Herat.  In  conseqnenoe  of 
the  outbreak  in  his  capital  the  Ameer  of  Afghanistan  left  the 
city  till  the  disease  bad  subsided.  Ko  definite  particulars  of 
the  number  of  cases  and  deaihe  from  cholera  in  the  abc\"e- 
mentioned  citiee  have  been  obtained. 


CEYLON. 

ko  instance  of  ship  borne  cholera  occurred  at  Colombo  on  March 

I     1903.     The  patient  was  landed   from  the  ss.  Clan    Stuarl 

had  left  CMcutta  on  Febrnary  24lh.    On  Febraary  26th, 

—56  after  leaving  that  port,  a  stoker  was  ailiicked  by  tllnesa 

'■-"oleraic  kind  and  died  next  day,  the  canse  of  di.-ath  not 

been  definitely  made  ont  by  the  master  (the  ship  carried  no 

wxg  wu).    On  March  2nd  another  stoker,  who  nad  ft-aited  npon  the 

TiouB  patient,  was  attacked  by  cholera,  and  this  was  the  case 

ich  was  landed  at  Colombo.     The  ship  was  medically  inspected 

—■I    then    disinfected  before   sailing   for   Soe^^  where  a  second 

eolion  and  medical  inspection   was  carried  ont  before  the 

.  was  accorded  pratjqne.    The  Clan  fituart,  it  may  be  added. 

e       ud  at  the  month  of  the  Thames  on  March  29th  when  all 

persons   on    board    were  fonnil    to    be   well,   no    other  cases   of 

suspicions  illnesB  having  occarred  aince  the  ship  suled  from 

Colombo. 

Daring  the  year  the  total  cholera  cases  and  deaths  coming  nnder 
official  observation  in  Ceylon  nambered  respectively  46  and  23, 
as  against  179  andl16  in  191)2.  This  comparative  freedom  from 
cholera  during  the  year  is  attribnted  to  the  closing  of  the  North 
[load   coolie  ronte    and    to  the   "  qoarantining "  of  1:oolies  at 


STRAITS    SETTLEMENTS. 

From  May  to  November,  1903,  the  number  of  cholera  cases 
in  Singapore  was  226,  of  which  19l>  proved  fatal,  as  compared 
with  842  cases  and  759  deaths  in  1902. 

Two  imported  cases  of  cholera  were  removed  from  the  s.s.  Wakaea 
Maru  to  the  port  hospital  on  the  arrival  at  Singapore  of  that 
vessel  from  Rong  Kong  on  November  3rd,  Another  case,  which 
proved  fatal,  had  occarred  daring  the  voyage.  While  lying  id 
Hong  Kong  harbonr  previoos  to  filing  for  Singapore  a  man  had 
been  seized  with  cholera  and  removed  to  the  hospital,  where  he 
died.  The  Wakasa  Maru  was  disinfected  at  Singapore  and  fresh 
drinking  water  was  taken  on  board  before  she  sailed  for  Sues. 

■  Ccdonial  Beport  for  IMS :  Cayloo. 
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DUTCH    EAST    INDIES.  app.aj^cK 

Java. — Cholera  is  said  to  have  appeared  in  the  city  of  Batavia  Ohoiera 
(estimated  population,  160,000)  in  October,  and  it  was  prevalent  th?WrSiin 
till  December,  causing  a  number  of  deaths  ;  but  precise  details  of  ^^jp^JJ^'  ^ 
the  outbreak  have  not  yet  been  received. 

SIAM. 

Cholera  was  epidemic  in  Bankok,  the  capital  of  Siam,  early  in 
January,  191*3,  but  details  of  the  outbreak  are  wanting.  From 
the  public  press*  it  appears  that  two  masters  (both  graduates  of 
Oxford)  at  the  King's  College  died  of  cholera  on  the  same  day 
about  the  end  of  January.  Under  date  February  11th,  1903,  the 
Egyptian  Quarantine  Bulletin  states,  that  ships  arriving  at  Suez 
from  Bankok  had  noted  on  their  bills  of  health  the  fact  that  cases 
of  cholera  were  occurring  among  the  natives  in  that  city. 

FRENCH    INDO-CHINA. 

In  March,  1903,  cholera  broke  out  in  Saigon,  the  capital  of 
French  Cochin  China;  and  the  disease  spread  to  the  Town  of 
Cholon  about  eight  miles  distant,  and  to  other  localities.  Up  to 
July  some  200  cases  had  been  reported,  but  it  is  believed  that  this 
number  does  not  by  any  means  represent  the  total  amount  of  the 
disease.  A  number  of  Europeans  fell  victims  to  the  epidemic. 
With  the  advent  of  the  rainy  season  the  outbreak  subsided. 
Cholera  also  appeared  in  several  districts  in  Tonkin,  but  details  of 
these  epidemics  have  not  yet  been  received  ;  it  has,  however,  been 
estimated  that  about  2,000  cases  occurred. 

CHINA. 

Hmig  K(mg.--K  few  cases  of  cholera  were  reported  in  Hong 
Kong  between  April  and  October,  1903  ;  so  far  as  is  known 
there  occurred  only  II  attacks  and  6  deaths.  One  of  the  cases 
was  on  board  a  Japanese  vessel,  the  Wakasa  Maru^  men- 
tioned above,  from  Yokohama  while  lying  in  the  harbour  at 
Hong  Kong  on  October  30th.  The  patient  was  landed  at  the 
isolation  hospital,  where  he  died.  During  the  voyage  of  this 
vessel  from  Hong  Kong  to  Singapore  three  additional  cases 
occurred,  one  of  them  fatal,  on  November  3rd.  The  body  of  this 
patient  was  thrown  overboard,  and  the  two  remaining  cases  were 
landed  at  Singapore,  where  the  ship  was  disinfected  and  fresh 
water  taken  on  board. 

Ainoy. — The  information  obtainable  as  to  cholera  in  Amoy  is 
small  in  amount.  But  it  is  known  that  in  July  the  disease  had 
broken  out,  and  that  at  the  beginning  of  August  from  40  to  50 
deaths  a  day  were  being  recorded  there  from  this  cause.  From 
an  American  sourcef  it  is  stated  that  650  cholera  deaths  occurred 
there  between  July  19th  and  August  1st.  Towards  the  end  of 
August  the  prevalence  of  the  disease  had  much  diminished,  only 
about  10  cases  a  day  coming  under  notice. 


*  The  Hmest  Jannanr  26th,  1903. 

t  United  States  Pnblio  Health  Reports  September  18th,  1903. 


•aA*      ^~'-ii~~STr»      I  ra 


(1).  rWe  M.  PtfnoMf  left  Avgltai  od  Aae«l  ISA  for 
HaBko«T  ill  an  Inard  bas^aiiiamiitT  in  food  health. 
B«l  duing  the  oext  foar  diys  the  capcsin,  the  chief 
BMe,  the  fir«  cogmeer,  asd  the  dii»ese  pilot  died 
fram  tlmliia.  Two  othw  o&een  of  the  dap  were 
bnded  st  Kinkisii^  safferiiip  from  the  diamac 

(?f  Tvo  OM  of  cholarA  wtn  reported  «  Shuighu  in 
Avgart  OB  hovd  a  Rwmim  vc^kI  the  s^  (Mvazujf, 
on  wfaidi  mne  fire  caaea  oecarred  latM',  daring  the 
Toyage  to  Jspas. 

(^  While  the  mm.  Braemar  bom  Yobohama  was  lying  tn 
°hT~c*"'  port  earij  in  fii|iliHiliii  a  atok^  died  &om 


M)  The  Btitiah  baiqae  OtiveinHJr.  while  lying  in  ^ 

barboardnringOcioIiu-,  had  a  small  oatbreak  of  cholera 
among  her  ocw. 

Fram  Shan^iai  cholera  was  carried  on  board  the  s.8.  Shan- 
king lo  Ti^tUwt  at  the  end  of  Aogost,  and  from  there  to 
Pniaihti.  Chtdera  was  also  reported  at  Chrfoo  in  S^Cember, 
probal^lj  imported  directly  or  indirectly  frmn  Shanghai. 


*  Tbov  fi^nna  hare  faeoi  aoMpflad  tzum  Uw  Ananl  Bepm  Vl  the  flialth 
DcfVtBcU  of  the  Sbuietei  Haaicip^  Coanol  for  1903  bj  Dr.  Anhn  ataaltj, 
liedkal  OSeer. 


305 


Manohubia. 


APP.  A,  No.  17. 
Oholera 

orldin 


thioofl^oiit 

WOT 


In  some  reports  mention  was  made  in  the  latter  part  ot  1903  that  x9&T^^Dr! 
cholera  had  been  prevailing  in  Newchwang,  Inkoa,  and  Kharbin*,  Bmoe  Low.* 
bat  no  details  of  these  have  been  received. 


JAPAN. 

Nagasaki. — Cholera  was  prevalent  in  Nagasaki  daring  the  latter 
months  of  1902,  and  this  prevalence  continaed  into  the  early  part 
of  1903.  After  this  the  disease  disappeared  and  no  more  was 
heard  of  cholera  until  the  third  week  in  Aogast  of  the  same 
year,  when  a  Russian  ship,  the  s.s.  Otvazny  from  Shanghai, 
arrived  in  the  port  with  two  cases  of  the  disease  on  board 
and  three  others  of  saspicioas  nature.  The  sick  men  were 
landed  at  the  hospital,  where  one  of  them  died.  A  Japanese 
nurse  at  the  quarantine  hospital  died  shortly  afterwards  from 
cholera.  In  October,  cases  of  cholera  began  to  be  reported 
in  Nagasaki,  as  also  cases  of  a  choleraic  kind  not  definitely 
diagnosed  as  cholera.  From  the  13th  of  October  to  the  20th 
of  November  169  cholera  cases  with  92  deaths  were  recorded. 
The  early  cases  were  bacteriologically  examined  with  a  view 
to  establish  the  diagnosis.  Suspicion  arose  that  the  cholera 
outbreak  at  Nagasaki  had  been  caused  by  polluted  shellfish,  and 
strict  regulations  were  enforced  to  prevent  the  use  of  shellfish 
likely  to  have  been  contaminated.  Similarly  it  was  suspected 
that  the  earlier  cases  had  been  caused  by  eating  ''iwashi/*  a 
small  sardine-like  fish,  a  favourite  article  of  diet,  when  dried, 
among  the  Japanese. 

In  September,  not  long  before  cholera  broke  out  at  Nagasaki, 
cases  of  what  was  termed  Cholerine  were  reported  in  the  local 
journals  to  have  occurred  in  various  parts  of  Japan,  among  other 
places  in  the  town  of  Kobe,  in  Ehime  Ken,  and  in  the  island  of 
Shikoku,  as  also  in  other  places  in  the  south  of  Japan.  In 
September  a  suspected  cholera  case  occurred  in  the  person  of  an 
American  passenger  landed  from  the  steamship  Tairen  Maru  at 
Shimoneski.  This  vessel  bad  come  from  Chefoo  touching  at 
Dalny  and  at  Korean  ports. 

In  October  a  case  of  cholera  was  reported  in  Yokohama^  but  its 
origin  was  not  traced  and  the  patient  had  had  no  contact  with 
travellers  or  strangers.    No  extension  of  the  disease  occurred. 

In  Tokio  during  the  hot  weather  of  September,  two  cases  of 
cholera  were  officially  reported  to  have  occurred  in  the  city  ;  but 
no  spread  of  the  disease  supervened. 

Formosa. — In  October  a  I'atal  cholera  case  occurred  at  Keelung, 
Northern  Formosa,  on  board  a  Chinese  junk  which  had  arrived 
from  Amoy. 


R 


*  Yeroffentlichungen  dee  KaiBerliohen  G^nndheiteamtes,  November  11th,  1903. 
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The  case  mortality  rate  ms  TIO  per  cent. 

The  diseaee  in  the  earlier  part  of  the  year  vbb  apecially 
prevalent  in  the  ialanda  of  Negros,  Piuiaf,  Mindanao,  Leyte  and 
Loeoo ;  and  in  the  Jolo  Archipdago.  I^ter  od,  an  epidemic 
developed  in  the  island  of  Ceba.  It  is  admitted  officially  that  in 
most  of  the  oatbreaha  the  epidemic  vas  traced  to  specific 
contamination  of  water  sapplies  and  in  a  few  instances  to 
infected  food. 

Manila. — During  the  first  three  months  of  1903  only  a  few 
sporadic  cases  of  cholera  were  met  with  in  Manila ;  bat  in  Hay  the 
epidemic  became  BeriooB,  230  cases  with  212  deaths  being 
reported  in  that  month.  After  this  ontbarst,  as  will  be  seen  in 
the  table   below,  the  disease  lingered  on  till  September  when 

•  JoanuJ  d«  St.  PMenbonrg,  Ootober  S7tb,  IMS. 

t  iDoUwr  Mfwrt  Id  the  VerdScntUohnnEeD  dM  KkiMrlloben  OfmndlwitMintfli 
lor  FttmiMj  iflh,  IW4,  gJTM  the  toUl  imtiu  from  oboleradnritiK  IMS  m  38,89). 


another  ooaddeFable  oathreak  took  place,  290  cases  and  263  deaths  *p'-^^»-" 
being  referred  to  that  month.  This  sndden  rise  in  the  incidence  ohoieim 
baa  been  accounted  for  as  follows  :— The  Pasig  River  and  certain  Sfw^S^n 
"  esteros"  were  regarded  ae  specifically  contaminated  by  cholera  dis-  IWB :  ^Jj"- ' 
chai^tes,  the  previoos  cholera  cases  Laving  largely  occarred  among 
persons  who  persisted  in  nsing  this  polluted  water  for  drinking 
and  domestic  purposes.  About  the  first  week  in  September  a 
spring  of  what  appeared  to  be  pure  water  was  found  discharging 
into  ^e  salt  water  on  the  Tondo  beach  below  high  tide  level,  and 
situated  near  the  point  where  a  sewer  had  its  outfall.  The 
appearance  of  fresh  water  rising  practically  in  the  midst  of 
salt  water  deeply  impressed  many  superstitious  natives,  whose 
imagination  clothed  the  spring  'with  miraculous  properties.  In 
conseqnence  a  rumour  got  about  that  the  water  iiad  great  curative 
and  restorative  powers,  and  hnndreds  of  persons  came  to  drink 
the  water  and  carry  samples  of  it  home  to  their  friends  and 
relatives.  The  dangerous  circamstanceB  of  the  spring  were 
recognised  by  the  Health  Authorities,  but  owing  to  the  strong 
religious  feeling  which  the  appearance  of  the  spring  had  excited 
in  the  populace  it  was  not  found  possible  at  once  to  prevent  the 
use  of  the  water.  Within  the  seven  days  following  the  discovery 
of  the  spring  120  cases  of  cholera  occurred  among  people,  by  far 
the  largest  proportion  of  whom  had  drunk  the  beach-spring 
water.  Chemical  analysis  at  once  showed  this  water  to  be  highly 
polluted,  obviously  from  the  adjacent  sewer.*  It  is  stated  that  the 
authorities  traced  235  cases  of  cholera  to  the  use  of  this  infected 
spring;  and  that  it  is  well  known  that  many  other  cases  were 
concealed ;  indeed,  161  of  the  discovered  cases  were  not  reported 
till  death  had  supervened. 

The  appended  Table  shows  the  number  of  attacks  and  deaths  in 
Manila  month  by  month  throughout  the  year.  The  estimated 
population  of  Manila  is  302,154. 


U*iiU>. 

i 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

^ 

1 

Total 

AttMks 

7 

i 

e 

a 

S30 

M 

43 

SB 

m 

187 

Bl 

14 

no 

Dcftlbs 

I 

8 

3J 

au 

S8 

M 

7!      W 

u, 

aa 

IS 

su 

The  case  mortality  rate  was  89-9  per  cent.  This  high  fatality 
sopports  the  suggestion  that  cholera  cases  were  habitoally 
concealed  by  the  natives,  only  the  severe  cases  and  those 
proving  fatal,  and  which  conid  no  Icjnger  be  concealed,  coming 
to  light. 


■  B«[wrt  of  the  PbiUpplne  Iilaad*  Board  of  Hedth  for  S^ttcmbw,  1M9. 


tlT*"'  Cbolera  casts  Jeveloped  on  boeni  a  nomber  of  vemola  and 
^J2J^,  small  crafi  while  lying  in  the  harbour  of  Manila,  especially  on 
thcn^idui  shipj  and  boaU  lying  in  the  Pamg  River,  the  catrent  of  which  is 
K'Sie^S.''  "■  Blnggiflb  md  tie  waters  of  which  ar*  highly  poUoted.     But  in  thia 

water  the  native  crews  bathe  ;  also  they  use  it  for  drinking  and 

other  pnrpo6«e. 

^Tbe  public  water  supply  of  Manila  is  taken  from  the  Mariquina 
Biver,  a  tribntary  of  the  Pasig.  It  wa«  known  that  cholera  had 
nccnrroil  in  villages  situated  on  the  «-aiershed  of  this  river  above 
the  intake  of  the  public  serrice,  and  fears  were  entertained, 
eepecjally  in  June  when  the  river  was  low,  that  this  supply  might 
b^\>me  specifically  polluted  and  create  an  epidemic  in  the  City. 
EndeavoDi«  were  made,  by  the  aid  of  the  military,  to  coni)^l 
the  nativett  to  desiel  from  polluting  the  water  course  by 
excrement ;  public  latrines  were  established,  the  fteml  matter 
from  which  was  carefully  dealt  with  by  the  authorities. 


CSITED   STATES. 


ffeiti  York. — ^The  B,a.  Karamnnia  arrived  at  New  Tork  on 
March  10th,  1903.  and  reported  that  during  her  voyage  from  Sfar- 

illee,  Naples,  and  Palermo,  four  steerage  passengers  and  two 
iif  the  cr"W  had  died  from  a  dia>>ase  regarded  as  cholera,  and  that 
sixteen  other  passengers  had  been  ill  with  cbftleraic  aymptoms. 
The  Port  Medical  Officer  regarded  the  outbreak  as  one  of  Asiatic 
cholera;  the  ship  was  sent  to  the  quarantine  station  to  be  dis- 
infected, and  the  passengers,  73^  in  number,  as  well  as  the  crew 
were  landed  on  Hoffmaim's  Island,  The  first  four  persons 
attacked,  all  members  of  the  crew,  began  to  be  ill  on  February  8th, 
two  days  after  leaving  Marseilles,  and  of  these,  two  died  and  one 
was  landed  at  Palermo  foi  treatment.  The  symptoms  in  those 
who  suffered  were  practically  the  same — vomiting,  crainps,  and 
collapse.  There  is  question  whether  the  illness  was  not  dae 
to  some  form  of  food  poisoning,  no  cases  of  cholen  having 
been  known  as  occurring  at  Marseilles  or  Naples  before  the 
Karamania  suled.  It  does  not  appear  that  there  was  any 
bacterioscopic  investigation  undertaken  of  these  reported  casefl 
of  Asiatic  chotera. 


It  has  been  recorded  that  a  severe  epidemic  of  cholera  occorred 
in  Egypt  dtiring  1902,  no  fewer  than  40,613  cases  and  34,595 
deaths  being  officially  reported.  By  December  31st,  1902,  cholera 
had  almost  entirely  disappeared  from  the  country,  tie  only  places 
technically  infected  being  the  city  of  Alexandria  and  the  district 
at  Sohag  in  the  Province  of  Onerga.    In  Alexandria  only  eight 
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cases,  four  fatal,  were  reported  during  January,  1903,  and  in  app.  a,  xo.  i 

Sohag  only  one  case  in  the  first  week  of  that  month.    Daring  the  Ohoiera 

rest  of  the  year  Egypt  remained  free  from  cholera.    Two  ship-  ST^SSw  in 

borne  cases  of  cholera  or  suspected  cholera  occurred  in  vessels  was ;  by  Dr.  i 
arriving  in  Egyptian  ports,  the  particulars  of  which  are  given     "**^  ^'^' 
below  : — 

1.  s^.  Oarhieh. — This  ship  left  Aden  on  January  13th,  1903, 
and  touched  at  Hodeida  on  January  22nd,  Massowah  on  the  25th, 
Djeddah  on  the  28th,  arriving  at  Suez  on  February  4th  wHh 
44  passengers  and  a  crew  of  36.  On  medical  inspection  of  the 
crew  and  passengers  at  Suez,  one  of  the  latter,  who  had  embarked 
at  Hodeida,  showed  s^'mptoms  of  cholera  and  died  the  same 
day,  ix.^  that  of  arrival  at  Suez.  Baeterioscopic  examination  of 
the  case  is  said  to  have  confirmed  a  diagnosis  of  cholera.  The 
ship  and  those  on  board  were  submitted  to  the  usual  measures 
at  Moses  Wells  to  prevent  spread  of  infection,  and  no  further 
cases  supervened. 

2.  The  S.S.  Ernest  Simons  left  Yokohama  on  March  13th,  touch- 
ing at  Shanghai  on  March  20th,  Hong  Kong  on  the  24th,  Singapore 
on  the  30th,  Bombay  on  April  9th,  Aden  on  the  14th,  and 
arriving  at  Suez  on  the  18th.  This  mail  steamer  carried  a  crew 
of  201,  and  206  passengers.  On  arrival  at  Suez,  the  ship's  surgeon 
reported  that  a  death  from  choleraic  diarrhcea  had  taken  place 
on  April  14th,  and  that  the  corpse  had  been  landed  at  Aden, 
along  with  his  bedding  and  effects.  The  cabin  which  he  had 
occupied  was  now  disinfected,  and  the  ship  was  allowed  to  pass 
through  the  Canal  in  quarantine,  after  landing  seven  passengers 
for  Egypt  at  Moses  Wells. 


PALESTINE. 


There  was  a  slight  recrudescence  of  cholera  during  1903  in 
Palestine,  where,  in  the  last  quarter  of  the  previous  year  a  sharp 
outbreak  had  taken  place,  the  officially  reported  cholera  deaths 
numbering  3,620.  Nothing  was  heard  of  the  disease  during 
1903  in  Palestine  till  the  beginning  of  August,  when  a  sharp 
but  short-lived  epidemic  occurred  at  Nabli  in  the  Mutessariflik 
of  Jerusalem.  During  the  14  days  this  epidemic  lasted,  J02 
cases  and  57  deaths  from  the  disease  were  officially  reported. 
About  the  middle  of  August,  cholera  appeared  at  Jericho^  but 
only  four  cases,  all  fatal,  were  officially  recognised.  Later  in 
the  year—  towards  the  end  of  October — four  cases  and  two  deaths 
were  admitted  to  have  occurred  in  Bethlehem.  Another  report 
however,  speaks  of  eleven  cases  there  and  eight  deaths.  The 
town  was  surrounded,  as  usual,  by  a  cordon  of  soldiers  to 
prevent  the  spread  of  the  disease.  It  was  believed  that  cholera 
was  imported  from  Kerak  in  Moab,  east  of  the  Dead  Sea.  As 
no  epidemic  developed,  the  military  cordon  was  removed  on 
October  31st.     The  total  officially  reported  cases  in   Palestine 
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ur.A^iT.  dniiog  1306  numbered  onlj  110,  and  of  these  63  proved  btai ; 
T"*—  bnt  it  ifl  probable  that  the  amount  of  cholers  in  KUeetine  dorteg 

a     the  year  vaa  greater  tlian  is  shown  l?  these  fignrea. 

ASIA  MINOR. 

Vilayet  of  Adana. — In  September,  1903,  cholera  invaded  the 
eaBt«rii  portion  of  this  vilayet.  The  reports  as  to  the  number 
of  caeee  and  deaths  are  aomewhat  mngre  and  indefinite.  At 
least  two  localities,  Tschaili  and  SiiTas,  are  known  to  have 
been  infected,  12  deflthn  having  bnen  reported  in  the  week 
ended  September  S8tti,  The  disease  does  not  seem  to  have 
spread  from  these  places,  and  no  extension  of  cholera  west- 
^i-ard  onsned. 


SYRIA   AND    MESOPOTAMIA. 


Oholort,  which  in  1902  B|«>eBd  from  the  Hfldjaa  (o  Efrypt, 
from  ^gyft  northward  into  ralestine,  and  from  Falertine  into 
Syria,  extended  in  19(0  farther  northward  to  the  borders  of 
Asia  Minor.  The  disease  then  tnming  to  the  eastward  reached 
certain  towns  and  diBtricts  in  the  valley  of  the  Euphrates, 
by  way  of  which  it  travelled  southward  to  the  Vilayets  of 
MoBsnl  and  Bagdad  and  in  the  direction  of  the  Persian  Qnlf ; 
thns  nearly  completing  a  circle  from  Western  Arabia,  tbrongh 
Egypt,  Palestine,  Syria,  and  Mesopotamia,  to  the  borders  of 
Eastern  Arabia. 

Daring  1903  cholera  was  epidemic  in  six  Vilayets  of  Syria  and 
Mesopotamia,  viz  :  Syria,  Beyroat,  Aleppo,  Diarbekir,  Bagdad,  and 
Mossnl.  The  officially  pnblished  figures*  are  9,201  cases  and 
6,514  deaths,  bat  these  are  generally  held  by  Europeans  resident 
in  Tnrkey  as  not  fully  representing  the  facts.  It  is  believed, 
seemingly  on  snbstantial  grounds,  that  cholera  appeared  in  many 

filaces  from  which  no  retams  were  made,  and  that  as  r^ards 
ocalities  from  which  reports  were  received  many  cases  and 
deaths  were  concealed  with  or  withont  the  knowledge  of  the 
local  anthorities. 

The  appended  map  shows  the  varioas  vilayets  and  districts  in 
Syna  and  Mesopotamia  invaded  by  cholera  in  1903. 

The  following  table  gives  the  nnmber  of  cases  and  deaths 
from    cholera    which    were    reported    officially    as    occurring 


*  Taken  trom  "Statiatiqae  Sanitaire  de  I'^pidfmie  de  Cholen  en  1902  and 
1903  (en  Byria  et  Mesopotamia),"  uaaed  bv  the  Coiut«ntiDopl«  Qoanuitiiia 
Bowdlnl»04. 
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daring  1903  in  the  different  VilayeUi  or  Matessaritiiks  of  Syria  app.  a.  No 
and  Mesopotamia.  ohoierT' 

throughout 
the  World  i 
190S;  byDi 
Bruce  Low. 


Vilayet  or  Muteseariflik. 

Reported 

Cholera 

Attacks. 

Reported 
Cholera 
Deaths. 

« 

Vilayet  of  Syria       

^,002 

3,621 

,,       Beyrouth 

477 

366 

„       Aleppo     

2,234 

1,533 

,,        Diarbekir 

65 

4* 

t 

Mutessariflik  of  Zor 

49 

28 

Vilayet  of  Mo88d1      

1? 

^^    i 

„        Bagdad     

Total     ...        

1,263 

958 

9,091 

6,451 

Vilayet  of  Syria. — In  this  vilayet  there  were  officially  reported 
5,002  cases  of  cholera,  and  3,521  deaths,  during  the  year.  The 
distribation  of  the  disease  in  the  sandjaks  of  the  vilayet  is  shown 
in  tabular  form  below. 


Sandjaks. 

Number  of 

Towns  or  Villages 

Invaded. 

Cases. 

Deaths. 

DainiKBOUB  ... 

Haman 

Hanran      ...        ...        ...        ••. 

jxa  an         •••         ...         ••«         ... 

50 

10 

28 

4 

2,935 

1,508 

516 

48 

2,260 

890 

333 

38 

X  Oiiax       .*.         ...         ••• 

92 

5,002 

3,521 

In  the  city  of  Damascus  (population  154,000)  1^39  cases  and 
1,016  deaths  were  recorded  between  March  and  November.  The 
water  supply  of  the  city  is  largely  derived  from  the  River  Barada. 
This  water  is  stated  to  have  been  found  contaminated  by  cholera 
microbes.  In  reference  to  the  official  statistics,  one  of  the 
European  Consuls  states  that  at  least  1,360  deaths  were  caused  by 
cholera  in  the  city  of  Damascus,  and  as  regards  the  vilayet  he  asserts 
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?.  A.  No.  17.  that  not  far  short  of  10,000  persons  lost  their  lives  during  1903 
from  the  disease. 

The  source  of  this  cholera  has  been  the  subject  of  much 
surmise.  Some  persons  blamed  the  Jewish  population ;  others 
assumed  that  the  traf&c  in  rags,  old  clothes,  and  bedding,  had 
given  rise  to  the  outbreak.  All  known  infected  houses  were 
surrounded  by  so-called  "sanitary  cordons."  From  Damascus 
the  infection  was  carried  into  the  adjacent  small  towns  and 
villages,  notwithstanding  th«  military  guards. 

In  the  town  of  Hamah  (population  45,000)  606  cases  and  348 
deaths  from  cholera  were  officially  reported  between  June  and 
October,  and  during  the  same  period  in  the  town  of  Horns,  with  a 
population  of  about  60,000,  there  were  officially  recognised  853 
attacks  and  515  deaths. 


Vilayet  of  Bpyrmith. — In  this  vilayet  eleven  localities  were 
invaded  by  cholera  during  1903  ;  but  the  total  number  of  attacks 
and  deaths  was  not  great,  only  477  cases  and  366  deaths  being 
officially  recorded.  These  were  distributed  over  four  sandjaks, 
as  shown  below  : — 


Sandjaki>. 

Number  of 

Towns  or  Villagea 

Invaded. 

Cases. 

Deaths. 

Beyrouth 

St.  Jean  D'Acre 

Tripoli  de  S^ria    .. 

Lataqoieh             

8 
2 
3 

49 

14 

396 

18 

26 

13 

317 

10 

Total       

11 

477 

866 

The  information  obtainable  as  to  these  outbreaks  is  scanty. 
Owing  to  the  critical  condition  of  political  affairs  in  this  portion 
of  the  Turkish  Empire,  cholera  reports  were  suppressed.  From 
some  places  invaded  no  returns  of  cholera  incidence  have  been 
made.  It  is,  however,  known  than  an  epidemic  of  the  disease 
broke  out  in  July  in  the  town  of  Tripoli  (de  Syria),  population 
about  30,000,  and  continued  till  November.  In  August,  when  the 
disease  was  attaining  epidemic  proportions  in  Tripoli,  a  panic 
occurred  among  the  inhabitants,  and  many  of  them  tied  from  the 
town,  carrying  in  some  instances  cholera  infection  with  them  to 
their  place  of  refuge. 

Vilayet  of  Aleppo. — Three  sandjaks  in  this  vilayet  are  known 
to  have  been  invaded  by  cholera  during  1903,  viz. :  Aleppo, 
Marach,  and  Ourfa,  the  total  officially  reported  cases  and  deaths 
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having  been  2,234  and  1,533,  respectively.    The  distribntion  of  app.a^< 
these     attacks    and    deaths    throughout    the    vilayet    is    shown  Ohoiera 
below :-  £?>«« 

1903;byD 
BraoeLon 


Sandjaks. 

Number  of 

Towns  or  Villages 

■Invaded. 

Cases. 

Deaths. 

Aleppo       

Maraoh 

Ourfa         

69 

1 
5 

1,691 

5 

538 

1,193 

* 

2 
338 

Xot  •!        ...           ...           ... 

75 

2,234 

1,533 

The  places  in  the  Sandjak  of  Aleppo  chiefly  affected  were  the 
city  of  Aleppo,  one  of  the  principal  commercial  centres  of  Turkey 
with  a  population  of  about  127,000,  where  429  cases  and  400 
deaths  were  reported  from  liiSeptember  to  December ;  the  town  of 
Antioch,  with  a  population  of  about  23,000,  during  the  same 
period  had  177  cases  and  128  deaths;  the  town  of  Djisri-Choughour 
during  July  and  August  had  201  cases  and  J  50  deaths  ;  the  town 
of  Hazaz  during  September  and  October  had  111  cases  and  58 
deaths ;  the  town  of  Aintab,  with  a  population  of  over  43,000,  had 
120  attacks  and  65  deaths. 

In  the  Sandjak  of  Ourfa,  the  greatest  sufferers  were  Biredjik, 
on  the  Euphrates  (population  of  10,162),  which  had  252  reported 
cases  and  123  deaths,  and  the  town  of  Ourfa  or  Orfa  (population 
about  55,0(X))  with  218  cases  and  180  deaths  during  November 
and  December.  Ourfa  is  in  Mesopotamia,  and  from  this  town 
and  district  cholera  gradually  spread  to  the  North  and  East  to 
Diarbekir,  and  southwards  down  the  River  Euphrates  to  Kerbela 
and  the  Bagdad  district. 

Vilayet  of  Diarbekir.— The  only  locality  officially  admitted  to 
have  been  invaded  in  this  vilayet  was  the  town  of  Diarbekir, 
which  has  an  estimated  population  of  about  35,000,  situated  on  the 
River  Tigris.  During  November  and  December  63  cases  and  44 
deaths  from  cholera  were  officially  notified.  The  persons  attacked 
are  said  to  have  resided  almost  exclusively  in  the  squalid  quarter 
of  the  city  inhabited  by  Kurds.  Refugees  from  Diarbekir  fled  to 
neighbouring  districts  in  panic.  At  first  the  Vali  of  Diarbekir 
refused  to  recognise  the  presence  of  cholera  and  instructed  the 
local  medical  men  to  keep  the  occurrence  of  the  disease  secret.* 
There  is  some  evidence  that  cholera  existed  in  the  town  in 
September,  that  is  two  months  before  the  presence  of  the  disease 
was  officially  admitted.     Though  not  placed   upon  the  returns 


•  Report  of  the  Uniteil  States  Ckmsul  at  Harpnt.     Vi^e  Pnblio  Health  Reports, 
November  20th.  190:$. 
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Mutmaor^Uk  of  &r.—ln  the  village  td  Heyadine,  vith  a 
DopalatkB  of  ^witt  lr75(^  Avierm  aiyewed  in  July,  giring  rise  to 
49  mMgoiaed  taam,  28  of  whkh  proved  fataL  The  Krer 
BniAnlM  flowa  throng  the  eentre  tt  this  Mwtcaaariflik,  the 
^Uage  of  Mejadim  b^ng  ntnated  aa  its  ri^t  bank.  It  is 
probalile  that  the  ehidcn  infectiou  was  brooght  down  from 
KK^yik  at  otiur  infected  looality  im  the  river'B  ooone. 

VilnyM  n/  Mimu/.—The,  tow-n  of  Mossnl,  -with  a  population  of 
wver  fill.OlXI,  is  silnateti  on  the  right  baDk  of  the  Rivw  T^gni  to 
the  Bonth  of  Diarbekir,  and  &yaie  220  miles  norUi  of  Bagdad.  The 
uppeorance  of  chuleru  in  Sfo^al  wus  notified  during  the  laat  few 
ilay»  of  Decemlmr,  ISO^i,  the  infection  having  t^viouly  been 
^brought  ilowQ  the  river  froia  Diarbekir. 

1  Vilaytt  of  Bag'lait.— This  vilayet  was  rej>ort<*d  to  have  bean 
nUTsded  by  cholera  during  October,  the  \»rge  majority  of  Iha  aaooo 
OCcnrring  at  the  tnwn  of  Auah,  which  has  a  iiopulation  of  abont 
^,004),  Bitiiated  on  the  bitnkci  of  the  Enphrates,  lees  tlutQ  300 
miles  below  Biredjik.  Ciiolera  is  ^id  to  have  been  IvOBght 
down  thfl  river  from  thir*  place  lo  Aiiah  by  a  party  of  tnvellerB 
on  a  raft ;  one  of  this  {Ntrty  had  died  of  cholera  oa  the 
journey,  I'p  to  December  ^rd,  f>2<i  cases  and  281  deaths  ^m  the 
disease  were  reported.  Some  t-iWis  o<,-curreil  in  th>:-  villages 
adjoining  Anah.  In  the  Bagdad  district  daring  19UH  the  total 
casee  officially  reported  nnmbered  554  and  the  deaths  294.  In  the 
Kerbdla  district,  the  principal  epidemic  occnrred  in  the  town  of 
Kerbella,  which  has  a  popnlation  of  about  65,000,  and  is  aituated 
on  a  biancli  of  the  Hindieh  Canal  to  the  West  of  the  Eaphrates, 
This  city  is  one  of  the  sacred  places  of  the  Mohammedan  sect  of 
Shiahs,  and  holy  pilgrimages  are  made  to  the  shrines.  Moreover, 
it  is  the  place  in  which  every  Shiah  anticipates  being  ultimately 
bnried.  Kerbella,  therefore,  contains  vast  cemeteries  or  nnder- 
gronnd  vaults  in  which  coffins  are  placed.  The  Shiah  corpses 
are  broaght  in  considerable  numbers  from  India  and  Persia, 
bat  the  law  stipalates  that  the  final  disposal  of  the  body  at 
Kerbella  shall  not  take  place  till  three  vears  have  elapsed  since 
death. 

Cholera  broke  out  at  Kerbella  in  December,  daring  which 
month  674  cases  and  6M  deaths  were  officially  reported.  Gases  and 
deaths  occnrred  also  at  Musseyeb  and  Hindieh.  The  reported 
cholera  cases  in  the  Kerbella  district  amounted  to  709  and  the  dsathis 
to  664.  making  a  total  for  the  Vilayet  of  Bagdad  of  i;363  attacks 
and  958  deaths  from  cholera  during  1903. 

Yemkn. 

Up  to  November,  I9l)2,  cholera  had  been  prevalent  in  Yemen  and 
in  the  adjoining  province  of  Assyr  j  but  at  the  end  of  the  year 
his    portion    of   Arabia  was  declared  free    from    the    disease. 
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No  more  waa  heard  of  cholera  in  Yemen  till  early  in  February,  ^^^'  VNo. 
when  a  female  passenger  on  board  the  s.s.  Oharlnehy  from  the  Port  cholera 
of  Hodeidah  to  Suez,  died  with  symptoms  clinically  identical  {hT^rWiB 
with  cholera.    The  case  was  therefore  regarded  as  one  of  true  l*®*^^- 
cholera.    No  other  manifestations  of  cholera  were  heard  of  in     "*^*    ^* 
Yemen  during  the  rest  of  the  year,  though  rumours  were  current 
during  February  that    some    sporadic    cases    had   occurred    at 
Gonf udah  in  Assyr. 

SOMALILAND. 

The  Times  of  India  of  February  28th,  1903,  stated  that  from 
information  given  by  deserters  from  the  Mullah's  army  it  was 
believed  that  cholera  was  ravaging  the  rebel  tribes  in  Somali  land. 
Another  report  published  in  the  London  papers  in  August  spoke 
of  cholera  as  having  broken  out  in  the  Mullah's  camp.  No  official 
confirmation  of  either  of  these  rumours  has  been  received  up  to 
the  time  of  writing. 

ENGLAND  AND  WALES. 

There  were  no  cholera  cases  in  England  and  Wales  during  1903  ; 
and  two  ships  only  technically  infected  by  cholera,  t.^.,  having 
had  cases  of  the  disease  on  board  during  the  voyage,  arrived  at  the 
mouth  of  the  Thames  during  the  year.  The  first  of  these  was  the 
S.8.  Royaly  which  arrived  on  January  30th  from  Alexandria  and 
Malta,  having  had  on  board  several  cholera  cases  after  leaving  the 
former  port.  The  outbreak  comprised  nine  cases,  three  fatal ;  the 
particulars  of  these  will  be  found  below.  On  arrival  in  the 
Thames  all  persons  on  board  the  vessel  were  found  to  be  well,  and 
after  the  usual  precautions  had  been  observed  the  ship  was  allowed 
to  proceed  to  the  Millwall  Dock  to  unload.  The  second  instance 
was  the  Japanese  s.s.  Wakasa  Maru^  on  board  which  a  small 
outbreak  of  cholera  occurred  between  Hong  Kong  and  Singapore, 
four  case  and  two  deaths  being  reported.  The  ship  arrived  at  the 
mouth  of  the  Thames  on  December  16th.  On  medical  inspection 
all  persons  on  board  were  found  well,  and  the  vessel  was  allowed 
to  proceed  to  the  Royal  Albert  Dock  to  unload  (see  also  p.  303 
under  China). 

MALTA. 

The  S.S.  Royal  arrived  at  Malta  on  January  15th,  1903.  She  had 
left  Alexandria  on  January  11th,  where  she  had  been  lying  in 
port  for  about  17  days,  during  which  time  some  members  of  Uie  crew 
had  suffered  from  looseness  of  the  bowels.  But  on  the  date  of 
departure  (January  11th)  all  the  crew  were  fit  for  duty  and  the  ship 
departed  with  a  clean  bill  of  health.  Three  days  later  while  on  the 
voyage  to  Malta  three  men  fell  ill  with  <liarrhoBa,  vomiting,  cramps, 
and  collapse  ;  one  of  the  sufferers  was  a  stowaway,  who  died  on 
January  14th.  On  the  same  day  another  member  of  the  crew  fell 
ill  and  died  within  24  hours;   he  was  buried  on  the  island  of 


PhiJb.  Hi  Oomlno,  when  the  ICalta  qnsmnUne  itatton  ii  ittiutad.    A  fifth 
-"—  pttleni  vu  wiMd  with  nmlhr  Ulnoa  <m  Juiurj  17tt,  after 

a  ■  Mfival  of  the  tmmI  at  HaHa,uid  this  man,  along  with  fnar  oOan 
.^^.S.  nllfTlng  from  dianfacea  aa  well  as  two  of  the  meD  flnt  attaiAnd, 
'  w«r«  iBBdfld  at  Oomino  tor  iaolatioti  and  tfeataumt  One  of  titeae 
mUanta  died.  Thus,  nine  oatea  ci  duAeraie  Ulneai  with  thrae 
daiAhi  oaeured  aa  a  leanlt  ot  tiiia  oatb9«ak  on  board  the  Boyal 
between  Alexandria  and  Malta.  It  ma;  be  added  &tat  a»raw 
other  membera  of  the  crew  had  slight  dlamtosa  whieh  aoon  paased 
olt.  Aa  there  waa  no  aaigeon  on  board  none  of  the  earUw  oaeaB 
reoaived  medloal  attention  tlU  after  airiTal  at  Iblta.  Bebwe 
laavina  Bfalta  for  London  on  January  19(h  the  ftwecaade  and 
the  oabtna  ooenidad  by  the  men  were  dialnfaoted  under  the 
aDperrlalon  of  the  Fort  Medloal  Offloer.  llie  beda  aad  bedding 
along  with  the  olotUng  of  the  alok  misa  were  taken  on  abeae  and 
bnmed.  "Die  bllgea  and  water-oloaeta  wan  ArfnlMtedjthe  water 
tanks  emptied  and  Umawaahed  befon  bring  nflUed.  Tktn  ean 
banodonbtthattheohcJeiainfectieninthiei— taneewaareeeired 
at  Aleiandria.  On  the  ohip's  aninl,  on  Jannary  30th,  at  the 
month  of  the  Thamee  all  peraong  on  board  wen  found  weU. 
After  medical  tnspeotion,  and  after  the  water  tanka  and  bUgea 
bad  again  been  dealt  with,  the  ahlp  waa  allowed  to  nrooeed  to  Om 
MUlwall  Dooka. 
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APPENDIX   B. 


No.  1. 


T.TbomsoiL 


Memorandum  on  Rats  and  Ship-borne  Plague  ; 
by  Dr.  Theodore  Thomson. 

In  recent  years  there  has  been  much  discassion  as  to  the  part  app.  b.  No. 
played  by  the  rat  in  the  transmission  of  plague  to  man  ;  with  the  Memormndu 
result  that  most  writers  on  this  subject  now  aver  that  the  rat  is  gj^^l^jjj 
the  chief  agency  whereby  plague  is  communicated  to  man.  J7^£[>?_i5y^ 
Some,  indeed,  go  so  far  as  to  maintain  that  the  rat  is  the  sole 
cause  of  infection  among  human  beings  in  all  instances  save  those 
in  which  the  disease  is  of  the  pneumonic  or  septicaemic  tyx>e. 

In  considering  the  evidence  available  on  this  subject,  I  propose, 
in  this  memorandum,  to  deal  only  with  that  which  has  concern 
with  ship-borne  plague  ;  omitting  consideration  of  the  evidence  as 
to  the  manner  of  spread  of  plague  from  place  to  place  on  shore. 
The  latter  question,  indeed,  is  of  such  magnitude  and  complexity 
as  to  render  its  treatment,  within  limits  of  reasonable  brevity, 
extremely  difficult;  while  the  former  question,  although  by  no 
means  free  from  like  obstacles,  is  appreciably  easier  to  handle. 
Consideration,  too,  of  the  relationship  between  ship-borne  plague 
and  rats  is  of  more  immediate  importance  in  view  of  the 
approaching  International  Conference  on  Plague  and  preventive 
measures  in  relation  therewith ;  since,  at  that  conference,  this 
particular  question  is  likely  to  be  the  main  subject  of  discussion.* 


The  evidence  I  have  collected  on  the  subject  of  ship*borue 
plague  in  relation  with  rats  has  been  gathered  from  the  official 
reports  of  this  and  other  countries,  as  well  as  from  medical  und 
public  health  journals.  Notwithstanding  the  number  and 
diversity  of  the  sources  of  information  to  which  I  have  had 
recourse,  I  have  in  many  instances  failed  to  procure  a  complete 
account  of  material  circumstances.  For  instance,  statement  as  to 
whether  there  was  bacteriological  confirmation  of  the  diagnosis 
of  plague  in  the  human  subject  or  in  the  rat  is  not  infrequently 
lacking ;  and,  in  some  instances  where  bacteriological  examination 
has  been  made,  it  is  not  clear  that  physiological  as  well  as  cultural 
tests  have  been  employed.  Occasionally,  indeed,  it  would  seem 
that  only  microscopic  examination  had  been  made.  In  like 
manner,  definite  statement  is  in  some  instances  made  as  to  the 
presence  or  absence  of  sickness  or  mortality  among  rats  ;  while,  in 
other  instances,  no  statement  is  made  the  one  way  or  the  other. 
In  considering  the  evidence  about  to  be  given,  it  will  be  necessary 
to  pay  due  regard  to  these  lacunce  in  the  schedule  of  facts. 

The  facts  which  I  have  collected,  as  far  as  the  sources  of 
information  at  my  disposal  have  permitted,  cover  a  period  of  nine 

*  Thit*  meuioraiulum  wao  written  in  the  summer  of  1903.  Copies  of  it, 
translated  into  French,  were  presented  to  the  delegates  of  the  several  countries 
represented  at  the  International  Sanitary  Conferenoe  held  at  Paris  October  10th— 
December  Brd,  1U03. 
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1,  therefore,  plague  among  rate  was  observed  on  37  ships  dnring  app.  b,  no.  i. 
e  fonr  years  in  qaestion.  As  regards  the  28,  oat  of  these  37,  on  Memorandtim 
'hich  both  man  and  rat«  were  affected,  it  may,  in  some  cases  at  ghi^Sborn^ 

be  questioned  whether  the  primary  source  of  infection  from  p**«J«  J^y  ^''• 
ore  was  the  rat  or  the  haman  subject.    To  this  point  reference  <»™«>n' 

U  be  made  later.    Be  this  .as  it  may,  however,  these  data  seem 
indicate  that  transference  of  infection  from  shore  to  ship  is 
ore  likely  to  occur  through  man  than  by  the  rat.    Nor  do  they 
int  to  a  serious  degree  of  danger  of  this  sort,  since  only  some 
ne  vessels  per  year  are  recorded  as  having  developed  plague 

mmong  rats  on  board. 

I 

In  this  connection,  it  is  of  interest  to  consider  the  number  of 
'▼essels  leaving  Bombay,  a  plague-infected  port,  for  ports  out  of 
India,  during  the  period  1898-1901,  on  which  plague,  whether 
among  rats  or  men,  is  known  to  have  made  its  appearance  after 
departure  from  Bombay.  The  measures  taken  at  Bombay  as 
regards  these  vessels  prior  to  their  departure  were  medical 
examination,  by  day  and  on  shore,  of  every  person  proposing  to 
sail  by  them  ;  disinfection  of  clothing,  bedding,  and  effects  of  native 
crew,  third-class  and  deck-passengers ;  attention  to  the  sanitary 
condition  of  the  vessels,  lestding  to  such  action  as  cleansing  and 
disinfection  of  crew's  quarters,  cleansing  of  bilges,  and,  in  the 
case  of  ships  in  ballast,  the  cleansing  of  'tween  decks  and  holds. 

In  the  four  years,  1898-1901,  3,408  vessels  left  Bombay  for 
ports  out  of  India.  On  the  voyage  plague  appeared  on  board  20 
of  these  vessels.  It  was  observed  in  man  alone  in  16  of  the  20 ; 
in  both  man  and  rats  in  three;  and  in  one  in  rats  alone.  In 
detail,  the  figures  are  as  follows  : — 


Years. 

In  Man  alone. 

In  Rats  alone. 

In  both  Man 
and  Bats. 

AOv^*a»                       •■•                       •■•                       ••■ 
I0«fft7a«#                        •••                         •••                         .•• 

l«/vU««»                  •••                  •••                  .•• 

A  VV  !■••                 ■•■                 •••                 •«» 

5 
4 
3 
4 

1 

2 

1 

1898-11K)1 

16 

1 

3 

[1  note  here,  in  fairness  to  Bombay,  that  it  is  not  clear,  in  some 
of  the  above  instances,  that  the  infection  had  been  derived  from 
Bombay.] 

These  figures  as  regards  Bombay  shipping  suggest,  it  will  be 
seen,  the  same  inference  as  do  those  concerning  shipping  in  general. 
And  they  possess  a  special  interest,  since  the  measures  I  have 

? [noted  as  in  force  at  Bombay  in  respect  of  ships  outward  bound 
or  ports  out  of  India  comprise  nothing  specially  intendcKl  to 
secure  destruction  of  rats  on  board  ship.    This  notwithstanding. 
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AFgB.w«,i.    kuoim  appearance  of  plagne  among  rata  on  boatd  tltew  vaM^ 
WMnifnt* —    was  extr^ielT  rare. 

MiMiaad  *' 

9&2^Dr,  There  ia  another  oonaideration  to  be  borne  id  mind,  the  effect 
ifKMBJw  of  which  is  to  mlnitoiae  still  forther,  in  relation  with  alleged 
appearancea  of  plague  among  rata  on  board  ship,  the  apprehended 
degree  of  danger  ^  tranmniltion  of  this  disease  by  rats  from  shore 
to  ship.  In  not  a  few  of  the  instance»  wliich  I  have  elected  to 
elxm  BB  "Flagae among  rats,"beoaiue  nan-ators  of  the  circnmatances 
choae  to  so  regard  it,  Uie  evidenoe  of  tbis  depends  wholly  apon  the 
ezistenoe  of  notable  mortality  among  rats,  or,  at  best,  upon  micro- 
scopical examination  alone  ;  while,  in  other  instances,  it  is  not  clear 
Oat  adeqnate  baoteriolosioal  eomin»tiou,  phvijiolu^ically  con- 
firmed, had  been  made.  Bat  we  knn^v,  from  exiiL>-rifm-«-  in  this 
ooanti7,  that  notable  mortalit?  among  rats  tm  board  ihip  is  not 
neoeasBrily  doe  to  ^agoe,  bnt  may  be  oaiuied  by  other  mabdiea  in 
no  way  rriated  to  that  dlacaao.  And  we  further  know  that  one  of 
tiieae  maladies  IB  ohamBteiised  by  the  iveeenoe  in  the  rat  of  a  mioro- 
organinn  that  oauiot  be  oleariy  differentiated  bom  that  of  jAagm 
by  microeoopie  ezamludlon  alme;  and  that,  indeed,  defloite 
dlif«r«ntiatton  oaimat  be  satigfBatorily  eetabliahed  withoot 
idtjalological  exppriment  in  addition  to  mieraKoptoal  and 
ba^eriologicid  examination.  Bo  Uiat  it  la  opmi  to  aaiioaB  doubt 
-  whether  ta»  nnmbere  I  have  gjven  of  ships  tiut  have  had  plagne 
among  rata  on  board  them  ehoald  not  be  materially  rednced. 

But,  on  the  other  hand,  it  is  claimed  that  plague  may  tifEect  rate 
on  board  and  yet  remain  anrecognised,  since  only  ft  notable  mor- 
tality among  them  iu  likely  to  attract  attention,  white  the  presence 
of  plague  among  rats  may  not  necessarily  set  up  such  a  mortality. 
Certain  observations  that  point  in  this  direction  will  be  cited  at  a 
later  stage  of  this  memorandum. 

(2.)  T/ie  danger  of  tmnamia/thn  of  infection  from  /ilaffue-in/tctcd 
rats  to  man  on  board  sfiiii. 

The  number  of  ships  on  which  plague  is  known  to  have 
occurred,  among  man  or  rats  or  both  man  and  ratfl,  daring  the 
period  l^t)H-1901,  according  tu  the  records  1  have  consulted,  is, 
us  already  stated,  95.    The  yearly  distribution  is  as  follows  ; — 


Yoiirs. 

In  Han  oloDB. 

lu  llutH  aluue. 

Id  both  Man 

MldlUl)!. 

isaa 

mil 

UHKI 

190! 

12 
13 
16 
17 

1 

1 

6 
8 
It 

1898-1901  

U 

9 

S8 

321 


These  figures  are  subject  to  two  criticisms  of  opposite  intention.    app.b,No.  i. 
On  the  one  hand,  it  may  be  contended  that  some  of  the  instances  Memorandum 
classed  as  **  man  alone,"  were  in  reality  instances  in  which  there  gJiS^^"^ 
was  unrecognised  plague  among  rats  on  board.    On  the  other,  it  Piajrae ;  by  Dr. 
may  be  claimed  that  in  some  instances  the  disease  observed  among  '^'  '"'o™*«*°- 
rats  was  not  plague. 

In  support  of  the  first  of  these  criticisms  it  might  be  pointed 
out  that  the  proportion  of  vessels  alleged  to  have  had  plague 
among  rats  is  larger  in  1901  than  in  any  previous  year,  due,  it  may 
be  alleged,  to  more  careful  search  for  suspicious  sickness  among 
these  rodents.  It  is  difficult  to  appreciate  the  just  value  of  this 
criticism  by  reason  of  there  being  in  many  instances  entire 
absence  in  the  accounts  given,  of  any  statement  as  to  whether  or 
not  there  had  been  sickness  among  rats.  In  the  86  vessels  (out  of 
a  total  of  95)  on  which  plague  appeared  in  man  or  in  both  man 
and  rats,  the  proportion  in  which  definite  statement  is  recorded  as 
to  the  **  health "  of  rats  on  board  appears  from  the  following 
table : — 


Tears. 

Definite  Statement. 

No  Statement. 

A  O  a^O            «•«                   •••                    •••                    ■••                    ••• 

XO«^^        ...             •••             ••'             •«             ••• 

4  vwv               •«.                        ■••                         •••                         ••                            ••• 

44rvX             •••                   •••                    •••                   ••«                    ••• 

4 
10 

9 
14 

12 

8 

15 

14 

10t70~l*7UJ                  •••                   •••                    •••                    ••. 

37 

49 

There  is  nothing  in  the  figures  for  the  last  three  years  of  the 
period  1898-1901  which  appears  to  justify  belief  that  increasing 
watchfulness  had  led  to  detection  of  rat-sickness  in  an  increasing 
proportion  of  vessels  on  which  there  was  human  plague  ;  the 
figures  for  1898,  however,  are  more  open  to  doubt.  On  the  whole 
it  seems  reasonable  to  assume  that,  in  most  cases,  no  statement  as 
to  the  health  of  rats  implies  that  no  sickness  had  been  observed 
among  them.  This,  however  does  not  exclude  the  possibility, 
already  referred  to,  of  plague-sickness  having  been  present  among 
rats  in  a  form  not  readily  recognisable.  It  is,  therefore,  possible 
that  there  may  have  been  instances  among  the  58  vessels  where 
only  human  plague  was  recognised,  in  which  rats  also  were 
affected. 

In  regard  of  the  Recond  criticism,  that  the  disease  observed 
among  rats  may  not  have  been  plague  in  all  instances,  it  is  to  be 
noted  that  in  the  28  ships  in  which  both  man  and  rats  were 
affected,  positive  bacteriological  evidence  as  to  its  nature  in  these 
rodents  is  recorded  in  seven  instances  only.  As  regards  the  nine 
vessels  in  which  the  disease  affected  rats  alone,  there  is  positive 
bacteriological  evidence  in  six  instances,  and  in  two  instances 
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AfRB^Ko,!,  mierofleopical  OTidenoe  (mly«    I  do  nol  think,  howBTer,  tbat  mflre 
•hienee  of  porittve  eridenee  of  this  sort  eaa  jprqperly  te  Mgisdod 

^^ m  mEtinAmg  pteaenoe  of  ^agoe  am<Hig  isIb  ;  bat  siioh  aboenoe 

;>yPg.  mnflt  be  bald  to  Iuto  ivri^^t  whn  otbw  eueuinsteiioeB  tend  to 
caat  doabt  upon  the  aaBertton  that  a  particiilar  lat-eidmeBB  wm 
idagiie. 

Sabieet  to  aneh  alloivaiioe  as  may  be  madefcur  these  oonsideKa- 
tkMQUL  I  pfooeed  to  examine  in  detail  the  figores  I  haTegiTen  under 
this  head. 

As  nguAB  llie  S8  Tessds  mi  whidi  piagae  is  not  kno^m  to  have 
made  Its  appearance  save  in  man,  these  Inslanees  serai  to  ipoint 
tiie  moral,  at  present  overlooked  I7  many,  that,  niiatever  tiie 
degree  of  danger  to  penKms  on  boapfd  ship  fircnn  infected  n^  the 
latter  eonditton  is  not  the  greatest  danger.  So  marked  is  the 
dUforenoe  between  the  nnmbor  of  Tessels  (58)  in  which  human 
plagneonly  isreoordedand  the  numbw  (28)  in  which  plague  is  stated 
tohaveocenrred  in  both  man  and  rat,  that  this  proposition  must,! 
think,  irtand,eTen  if  some  transference  had  to  be  made  tnm  the  &rst 
class  to  the  second.  These  figures  certainly  do  not  support  the 
contentton  that  the  rat  is  the  diief  agency  by  which  plague  is 
transmitted  to  man.  That  such  view  is  erroneous  is  further 
indicated  by  coiudderation  of  the  circumstances  in  which  plicae 
made  its  appearance  on  the  28  vessels  in  which  both  man  and  rat 
are  stated  to  have  been  affected.  As  regards  these  vessels  it  has 
been  too  readily  assumed  that  it  was  in  all  cases  the  rat  that  gave 
the  disease  to  man ;  to  the  exclusion  of  the  consideration  that  in 
reality  man  may  have  infected  the  rat.  Again,  the  mere  &ct  that 
one  or  two  dead  rats  had  been  found  on  board  a  ship  with  human 
plague  has  been  taken,  without  farther  evidence,  as  proof  of  there 
having  been  rat  plague  on  board — with  inference  that  here  was 
the  source  of  the  human  plague.  I  proceed — inevitably  at  some 
length — ^to  cite  instances. 

The  Pei'ho  arrived  from  Crete  at  Marseilles  on  4th  December, 
1901,  with  a  soldier  on  board  who  had  been  ill  three  days ;  his 
malady  was  diagnosed,  and  bacteriologically  confirmed,  as  plague. 
No  other  cases  occurred  on  board  either  among  the  crew  or  the 
69  passengers.  After  arrival,  bacteriological  examination  of  rats 
on  board  '*  revealed  very  suspicious  signs."  In  this  instance  it 
was  supposed  that  the  man's  infection  had  been  derived  from  the 
rats  on  board,  notwithstanding  the  fact  that  it  is  also  stated  that 
during  the  voyage  no  sick  or  dead  rats  had  been  observed  in  any 
part  of  the  ship,  and  that  the  bacteriological  examination  of  rats 
on  arrival  cannot  be  regarded  as  positive. 

The  Sifnla  arrived  at  Southampton  on  13th  March,  1901,  from 
the  Cape  of  Good  Hope,  with  a  sick  Lascar  who  had  been  under 
observation  since  23rd  February,  two  days  after  the  vessel  left 
Cape  Town.  At  Southampton  the  case  was  recognised  as  plague 
(bacteriologically  confirmed).  It  is  said  that  some  dead  rats  had 
been  found  on  the  vessel  shortly  after  leaving  Cape  Town  and 
that  the  Lascar,  who  was  a  baker's  mate,  had  been  in  the  habit  of 
catching  rats  v^hich  came  to  feed  on  the  flour  and  bread.  Whether 
the  rat-sickness  was  plague  or  not  is  uncertain,  but,  if  it  were  so, 
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it  appears  on  these  facts  that  the  Lascar  infected  the  rats  and    app.b,No. 
not  the  rats  the  Lascar.      There  were  no  other  plagne  cases  Memorandm 

on  hnftrH  on  Rats  and 

on  DOara.  Ship-borne 

The  Hiroshima  Mara  arrived  from  Hong  Kong  at  Yokohama  TlrSomton. 
on  3rd  Angnst,  1901,  having  been  quarantined  10  days  at  Keelnng, 
Formosa,  on  the  way,  on  account  of  a  case  of  plague  having 
occurred  on  board  two  days  after  leaving  Hong  Kong.  At 
Yokohama,  dead  rats  were  found  in  the  hold,  which,  on  examin- 
ation, showed  the  plague  bacillus.  In  this  instance  the  man  had 
doubtless  contracted  plague  on  shore  at  Hong  Kong,  where  plague 
was  prevalent  at  the  time,  and  may  have  set  up  the  disease  among 
the  rats  on  board. 

The  Polis  Mitylene  left  Constantinople  on  17th  October,  1899, 
with  30  crew  and  63  passengers  for  Trieste,  where  she  arrived 
27th  October.  On  arrival  the  boatswain  was  complaining  of 
illness,  which  was  diagnosed  later,  and  bacteriologically  confirmed, 
as  plague.  There  were  no  other  cases  on  board.  Dead  rats  were 
found  in  the  lower  hold  ;  they  do  not  seem  to  have  been  bacterio- 
logically examined.  The  cargo  was  wine,  which  had  been 
fermenting,  and  had  evolved  much  carbonic  acid,  which  is  stated 
to  have  sufEocated  these  rats.  The  captain  had,  indeed,  declared 
at  Trieste  that  no  live  rats  would  be  found  on  board,  all  having 
been  asphyxiated  by  the  carbonic  acid  evolved  from  the  cargo.  On 
this  evidence,  however,  the  death  of  these  rats  has  by  some  writers 
been  referred  to  plague. 

The  Carlisle  Cily  left  Hong  Kong  13th  May,  1901,  calling  at 
Yokohama,  which  she  left  29th  May,  called  at  Honolulu  11th  June, 
and  left  Honolulu  13th  June  for  San  Diego,  which  she  reached 
22nd  June.  There  was  plague  at  Hong  Kong  and  at  Honolulu. 
One  of  the  crew  fell  ill  on  Bth  June  and  died  on  the  9th  of  what 
was  diagnosed  as  jaundice.  On  14th  June,  the  day  after  leaving 
Honolulu,  a  sailor  fell  ill  with  fever  and  glandular  swellings ; 
three  more  sailors  and  one  passenger  fell  ill  in  the  next  four  days 
with  similar  symptoms,  and  all  died.  It  is  stated  that  some  dead 
rats  had  been  found  before  the  occurrence  of  these  cases  on  board. 
At  San  Diego  the  ship  was  fumigated  with  sulphur,  and  in  this 
way  21  rats  were  killed  ;  all  were  bacteriologically  examined,  but 
with  negative  results.  In  this  case  the  evidence  points  to  human 
plague  contracted  on  shore  at  Honolulu — the  first  death  probably 
not  having  been  due  to  plague — and  to  the  rat-sickness  not  having 
been  plague. 

The  Patna  left  Bombay  on  24th  March,  1898,  for  the  Persian 
Gulf.  On  28th  March  a  coal  trimmer  fell  ill  with  "  fever,"  and  in 
the  next  few  days  three  more  cases  (two  among  the  crew  and  one 
a  deck-passenger)  occurred,  one  of  which  was  definitely  diagnosed 
as  plague.  Three  of  the  four  cases  died.  On  26th  March  the 
second  saloon  passengers  complained  of  an  unpleasant  smell  in 
the  saloon,  and  on  the  28th  two  dead  rats  were  found  behind  the 
pipe-casing.  It  does  not  appear  whether  any  bacteriological 
examination  of  these  rats  was  made.  In  this  case,  even  if  these 
rats  had  died  of  plague,  the  evidence  points  rather  to  human 
infection  at  Bombay. 


_5*>-l'       Than  wn  other  iiutBHoea,   which   I   forbear  from   giving  at 

MtaH    length,  regwdlng  irttioh  the  Qnbiaesed  observer  will  find  difficulty 

jUSm     ■   ^  Booeptin^  Uie  view  that  tho  tranemifision  of  plague  to  man  by 

•itr  Dn  the  nt  iiM  beeo  established.     Notable  among  these  are  the  Laos, 

"**      the  Sin^ffol,  the   ViUa^la-Ciotat,  and   the   Frianj,  in   1901 ; 

the  Dundee,  the  Highland  Man/,  the  Marienbui-g,  the  South 

Garth,  the  Goromanad,  and  the  Niger  in  1900 ;  the  Berenice  and 

the  BqwO^r  in  1899 ;  and  the  Mehalla  in  1898. 

1&  howeTer,  the  thetda  be  accepted  that,  in  all  the  38  instanOM 
of  plagoe  OD  board  ship  in  both  huhi  and  rat,  the  disease  had  bem 
truumitted  I7  the  rat  to  man,  it  to  of  interest  to  inqnire  in  what 
degree  infeetiou  had  in  thii  m-r  been  convened.  InTestigatimi 
as  to  tUs  Hhows  that  in  13  of  theee  vessels  there  was  only  <Mie 
human  case  on  board ;  in  three  there  were  two  cases  ;  in  &t» 
there  were  fonr  oases ;  while  in  the  remaining  seven  there  wares 
respeetiTely,  five,  Slz,  seven,  eight,  nine,  17,  and  23  casra.  These 
flgnree  do  not  snmeet  a  Ugh  degree  of  infectivity  of  rat  plague 
for  tiio  hnman  sobjeot,  noe,  therefore,  bo  i^erioiis  a  danger  to  man 
as  is  ooDunonly  believed.  This  r^ection  ia  strengthened  when 
regard  is  had  to  the  dnation  of  the  vojage,  and,  therefore,  of 
preeamabljr  sustained  e^osore  of  man  tn  infection  in  soma 
bistancee.  For  example,  of  the  13  vessels  on  which,  in  eaeh 
instance,  a  ^n(^e  hnman  case  oocnrrtHl,  llie  voyaee  was,  in  six  of 
them,  of  20, 20, 21, 32, 35,  and  40-day8  n'.^pecli  vply.  Among  these 
the  ffi^ft/and  J(ar^,  which  reached  Til vi-rpuol  mi  "^ith  Anyiist,  IHOO, 
32  days  oat  from  Buenos  Ayres,  is  of  interest.  One  of  the  snamen 
fell  ill  on  the  13th  day  after  departnre  from  Baenos  Ayres,  with 
what  was  diagnosed  as  plagne  at  Liverpool.  The  captain  8t«t«d 
that  daring  the  voyage  he  had  observed  Tate  "  dying  all  over  the 
ship."  Of  interest  also  is  the  Marienburg  which  reached  Bremen 
after  40  days  voyage  from  Baenos  Ayrea.  Two  days  after 
her  arrival  one  of  the  crew  fell  ill  and  died  of  what  proved  to  be 
plagne.  It  was  stated  that  dead  rats  had  been  found  on  board  at 
Baenos  Ayres,  and  also  daring  the  voyage. 

From  this  point  of  view,  especial  interest  attaches  to  the  nine 
vessels  on  which,  during  the  fonr  years,  1898^1901,  plagne  is 
stated  to  have  occurred  among  rats  bat  not  in  man.  In  view  of 
their  importance,  I  give  some  account  of  each. 

The  Y.  reached  Diego  Snarez  lOth  October,  1898,  from 
MarselUeB.  Between  Aden  and  Diego  Snarez  there  was  great 
mortality  among  the  rats  in  the  holds.  The  Y.  subsequently  went 
to  Tamatave,  R4nnion,  and  Port  Louis,  and  then  returned  to 
Enrope.  The  Y.  is  accused  of  having  given  plagne,  through  the 
medium  of  infected  rats,  to  another  vessel  at  Diego  Suarez,  and  of 
having  conveyed  it,  in  like  manner,  to  Tamatave,  Reunion,  and 
Port  Louis.  At  no  time,  however,  was  there  so  much  as  a 
suspicions  case  of  human  illness  on  the  Y.  daring  her  voyage. 

The  Braila  arrived  at  Marseilles  on  8th  November,  1901,  from 
the  Danube,  Black  Sea,  and  Constantinople.  On  9th  November  a 
rat  on  board  was  found,  on  bacteriological  examination,  to  be 
infected  with  plagne.  The  ship  was  fumigated  with  salphnr ;  in 
all  82  rata  were  destroyed,  and  bacteriological  examination  of  these 
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is  stated  to  haye  shown  that  one  out  of  every  two  was  plagno-  AFP.a,Na 
infected.    All  persons  on  board  remained  healthy.  Memonata 

The   Cambodge  reached    Friool  on    4th  October,  1901,  from  ship-horae 
Constantinople.    The  captain  and  the  doctor  stating  that  there  was  t^mbm 
a  great  morbdity  among  rats  on  board,  two  were  bacteriologically 
examined  and  found  to  be  suffering  from  plague.    The  crew  and 
passengers  remained  healthy. 

The  ChioSj  a  Levant  liner,  arrived  in  Hamburg  in  December, 
1901 ;  a  dead  rat  found  on  board  proved,  on  bacteriological 
examination,  to  have  died  of  plague.  There  was  no  human  sick- 
ness on  board. 

The  lie  de  la  Reunion  left  Bombay  14th  August,  1901,  and 
reached  Dunkirk  20th  September,  proceeding  thence  to  Havre, 
which  she  reached  2nd  October.  On  4th  October  dead  rats  were 
found  on  board,  which,  on  bacteriological  examination,  proved  to 
have  died  of  plague.  There  was  no  plague  among  either 
passengers  or  crew. 

The  Pergamon  arrived  at  Hamburg  on  15th  January,  1901 
from  Smyrna  and  Algiers.  Bacteriological  examination  of  dead 
rats  found  on  board  showed  that  these  had  died  of  plague.  All 
persons  on  the  ship  remained  healthy. 

The  Rembrandt  arrived  at  Bristol  on  20th  January,  1901, 
from  Smyrna ;  on  the  22nd  dead  rats  were  found  on  board,  and 
proved,  on  bacteriological  examination,  to  be  plague-infected. 
The  vessel  was  fumigated  with  sulphur,  and  226  rats  were 
destroyed.    There  was  no  illness  among  persons  on  board. 

The  SagJuilien  reached  Marseilles  7th  November,  1901,  from 
(Tonstantinople.  Next  day  a  large  number  of  putrefying  rats 
were  found  on  board,  shown,  on  bacteriological  examination,  to 
have  died  of  plague.  The  vessel  was  fumigated  with  sulphur, 
and  in  all  1,011  rats  were  destroyed,  in  addition  to  150  found 
dead  or  sick  prior  to  fumigation.  There  was  no  plague  among 
persons  on  board. 

The  Waialealey  trading  between  Kauai  and  Honolulu,  was 
found  at  the  latter  place,  in  October,  1901,  to  have  dead  rats  on 
board.  On  microscopic  examination  these  were  stated  to  have 
died  of  plague.  The  master  said  that  he  had  noticed  dead  rats 
on  the  ship  for  about  three  weeks.  There  was  no  human  illness 
on  board. 

In  these  instances,  it  will  be  noticed,  the  voyage  had,  for  the 
most  part,  been  of  considerable  duration* :  notwithstanding  which 
plague  was  in  no  one  of  them  transmitted  from  the  infected  rat 
to  man. 

(3.)  The  danger  of-  transmission  of  infection  from  ship  to  shore 

by  plague-infected  rats. 

Under  this  head  I  propose  to  consider,  in  the  first  instance,  how 
fsLr  plague  is  known  to  have  spread  to  places  on  shore  in  1898- 
1901  from  the  28  ships  stated  to  have  had  both  human  plague  and 

*  In  some  instanoes  the  exact  dates  of  sailinsf  could  not  be  ascertained,  and  the 
probable  duration  of  the  voyage  must,  therefore,  be  gauged  by  the  distance 
trayersed. 

19034  X 
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APF.  B^*  o.  1.  rat  plague  on  board,  and  from  the  nine  ahips  stated  to  have  had  n 

Memoimndam    plagne  Only. 
OB  Rata  and 

SJnlS*!^*  Dr.  ^^^  ^our  of  the  28  vessels  above  referred  to,  plague  is  atatec 
T!Tniom«on.  '  to  have  spread  to  places  on  shore.  But,  as  regards  two  of  theae 
viz.,  the  Friari/  in  1901,  and  the  Niger  in  19C0,  the  apread  oi 
shore  is  not  alleged  to  have  taken  place  through  the  mediom  oi 
infected  rats,  hut  occurred  from  direct  contact  with  aick  peraona 
Indeed,  as  regards  the  Friary^  bacteriological  examination  of  rati 
on  board  at  the  port  of  arrival  gave  negative  results ;  while,  in  the 
case  of  the  Niger^  it  is  not  cleiir  that,  on  the  particular  voyage  in 
question,  rats  on  lK)ard  had  plague.  The  Ceniauro^  howeyefi 
which  reached  Ascension  on  26th  April,  1899,  is  stated  to  have 
set  up  plague  there  through  plague-infected  rats  on  board  making 
their  way  on  shore.  Four  of  the  Centauro^s  crew  were  attacked 
by  plague  on  the  27th  and  28th  April ;  they  were  taken  aahore 
and  three  of  them  died.  In  the  Centauro^s  hold,  while  caigo 
was  being  discharged,  some  «^0  dead  rats  were  found.  A  fort- 
night after  her  arrival,  an  epidemic  was  obsenred  among  rata  on 
the  Custom  House  premises.  There  was  not  at  the  time  any 
suspicion  as  to  the  disease,  among  either  rats  or  men,  being 
plague.  Plague  was  not,  in  fact,  recognised  in  Ascension  until 
the  following  September.  Other  ways  in  which  the  diaeaae  may 
have  reached  Ascension  have  been  suggested ;  and  it  is  not  clear 
whether  the  Centaur^  was  responsible  or  not  for  its  introdnctioii 
to  this  place. 

The  (rintfide  also,  is  credited  by  one  authority  (Dr.  Borel)  with 
h'iviug  infected  Lorenzo  Marques  in  1898.  She  reached  Lorenzo 
Marques  on  2l8t  October,  and  when  her  holds  were  opened  there 
lanre  numbers  of  dead  rats  were  found.  After  a  week's  stay 
she  left,  anvl  tive  days  later  human  plague  appeared  on  board. 
It  is  atHrmed  that  during  discharge  of  the  Girond^^s  cargo  at 
li<»rens'0  Marvjues  infection  was  conveyed  ashore  by  rats.  Plague 
\v;\s  rei'ogiHstHl  in  this  place  towanls  the  end  of  the  following 
XovemWr.  On  the  other  hand  it  has  also  been  alleged  that  there 
pn>K\bly  was  plaj?ue,  in  unrecognised  form,  in  Loren^  Marques 
at  the  time  the  Girxmde  called  there  ;  and  that  the  Gironde  was 
infeoteil  from  Lorent^'O  Marques. 

It  must  Ih^  observeil,  however,  that  mi^t  of  the  28  veesels  under 
consideration  had  been  fumisrated  at  the  port  of  arrival  with  a 
view  t«>  secure  destruction  of  rats  on  Inxini  :  which  may  be  taken 
to  have  diminished  the  risk  of  infectixi  rats  making  their  way 
ashore.  Amoni:  exceptions  were  the  M'iH^nburg  and  the  South 
'y'ti >'.''*.  in  1[\\K  in  whieh  tumiiraiion  was  not  resorted  to  imtil 
after  ilisoh.irjrr  of  ihv  wlu-lo  rari^o  :  seemiuirlv  also  the  Dundee 
in  the  same  year  :  and,  jvrhaps  two  or  three  others,  in  respect  of 
wiuvh  ii  is  not  clear  what  me;isures  were  taken. 

A<  reirar^ls  the  nine  vessels  in  which  rat-plague  alone  was 
.•V'<irved.  uw  vlisease  :s  allv^^txl  to  have  spread  to  places  on  shore 
"!.  ■  r.e  i!:<iav.ce,  viz  .  the  }*.,  account  of  which  has  been  griven  on 
p.  r^.24.  So  far  as  these  places— Pon  Louis«  Reunion  and  Tamatave 
—are  .  .'mir:.:sl.  it  ><Hms  pn^bable  that  plague  appeared  at  Port 
'..v.is  wiihiL  a  luonth  of  the  }',  having  called  there,     Ta?natavQ 
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on  Bats  and 
Ship-borne 
Plaihie ;  by  D 
T/TTio 


iomfon« 


seems  to  haTe  been  plague  -infected  about  the  time  of  that  ve88el*s  ^'«  p»no.i, 

arriYal — Reunion  not  for  several  months  later.    The  Y.  it  will  Memorandan 

be  remembered,  never  had  any  suspicions  human  sickness  on 

board  during  her  long  voyage  of  some  three  months  ;  and  it  may 

be  doubted  whether  the  rat  disease  really  was  plague.    One  of 

the  crew  attributed  the  rat  mortality  on  the  F.  to  poison  which 

he  had  laid  down  for  them.    In  the  remaining  eight  vessels  no 

spread  took  place  from  ship  to  shore  ;  and  this  notwithstanding 

that,  in  at  least  five  of  these  vessels,  the  cargo  had  been  partly 

or  wholly  discharged  before  the   infected  rats  were  discovered, 

and  therefore,  before  any  measures  had  been  taken  to  secure 

destruction  of  rats.    Indeed,  in  the  case  of  the  ChioSj  at  Hamburg, 

part  of  the  cargo  had  been  conveyed  into  the  interior.    In  none 

of  these  eight  vessels,  however,  did  plague  attack  the  persons 

unloading  or  handling  the  cargo,  nor  is  plague  known  to  have 

made  its  appearance  among  persons  or  rats  ashore. 


In  the  Revue  cTHygiene  of  February  1903,  Dr.  Jacques,  of  the 
Port  of  Marseilles  Health  Service,  gives  an  account  of  bacterio- 
logical investigations  made  by  him  as  to  the  proportion  of  vessels 
on  which  there  are  plague-infected  rats.  The  vessels  kept  under 
observation  were  those  coming  into  Marseilles  from  infected 
places  with,  in  some  degree,  others  from  countries  not  known  to 
be  infected.  These  investigations  covered  a  period  of  15  months, 
and  their  results  appear  from  the  following  figures  : — 


Tears. 

No.  of  vessels 
examined. 

No.  of  vessels 

found  with 

plague-infected  rats. 

1901.— Ootober-Deoember 

1902. — January-March       

1902.— April-June 

1902.— July-September      

1902.— Ootober-December 

133 
104 
114 
111 
93 

16 
6 

•  1 
2 
3 

Tdtals 

556 

26 

It  will  be  seen  that  about  five  per  cent,  of  these  vessels  were 
found  to  have  plague-infected  rats  on  board ;  the  quarterly 
variations  being  from  less  than  one  per  cent,  to  11  per  cent.  It 
is  interesting  to  note  that  no  infection  of  persons  on  board  took 
place  in  any  of  these  26  vessels,  nor  was  there  any  known  extension 
of  the  disease  from  ship  to  shore.  I  should  add,  however,  that 
measures  were  taken  to  prevent  rats  on  these  vessels  from 
gaining  the  shore,  and  that  all  were  fumigated  with  a  view  to 
securing  destruction  of  these  animals. 
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TcmnntnooBoflkedodki.  TUsa^itBdtekftTebeaai^NdljBiid 
efbetaBllydMlt  with,  and  no  sxtmBoa  «f  the  dtabiae  »  known  to 
hwB  f oDomd.  And  yet  it  we—  bar  to  imiue  thai 
bCHttiBff  rata  affected  with  Dorvcagniaed  plagne  had  b 
>braei]tcaCaraIIaattwaorthre«Teavsb^b(v;aBdpn>laU7  not  in 
analler  praportioQ,  nnce  pUgne  Tie  not  les  prernknt  tb«n  thao 
attbetnneetthaee  eKperim'^ats.  The  inraadgstioasof  Dr.Jacqoea 
iindoabtedljgQtoriiowthatHAnfBhiireinCeicskobfpIagae-iiifiacted 
tale  on  boatd  abip  hasbeeopvat^  eDggerated ;  indeed,  it  ia  dlScnlt 
lo  airiTe  at  other  cnnd^aoa  than  that  aodi  tiA  is  smalL  In  tfaia 
eonoeetwn  I  take  tha  oyfwa tiinity  of  qoating  an  obeerratioD  made 
bjr  Dr.  Jacqaea  on  the  gndirwi  of  dmnf artion  of  reesele  entering 
port ;  an  ofaeerratioB  of  interest  m  the«e  da^s  when  thei^  is  a 
dispomtioQ  toapfdf  aemelj'netrictiTF  ic«aAtr«  in  conseqneDce 
of  nndae  fear  of  cooTeyaoee  of  plafnv  by  nus  on  ship-board.  Hlb 
obflerratioD  ia — "  Si  €«e  26  naTiras  josrifiaient  I'emploi  d'nn  deain- 
t'^ctaai  ^nergiqa-^,  il  aaraitete  re^rvi  table  dedeteriof«r  inatilement 
!<-«  marchaDdietv  dea  &29  aotreg." 

Oar  awn  experieocr  at  bome  is  not  vitbont  bearing  on  tbia 
qne«tion  aa  to  wbai  degree  of  risk  tbere  may  be  of  conveyance  of 
plague  infi-ctioD  from  ^hip  to  shore  by  means  of  rat&  In  the 
earlier  daya  of  the  prcaeol  recnrrence  of  plague  in  epidemic  form, 
no  neaanrM  whateTer  were  taken  as  regards  rats  in  oar  home 
ports ;  aod,  indeed,  eveii  to-day.  each  m<;-asarf«  are,  in  most  of 
our  ports,  iimittsi  ;o  sbijw  known  to  have  plagae  on  Ixianl.  Yet, 
notwithstanding  onr  en<»7noas  mercantile  traffic  with  all  parte  of 
the  world,  extension  of  plague  on  shore  has  taken  place  in  four 
infltances  only,  viz.,  twice  at  Glasgow,  once  at  Liverpool,  and  once 
at  Oardiff.  It  is  farther  to  be  noted  that  in  the  first  ontbreak  of 
plague  in  Glasgow  (inl900),  notwithstanding  carefal  bacteriological 
examination  of  l^ge  nombers  of  rata,  no  single  instance  of  rat 
infection  was  discovered  ;  while,  in  the  Liverpool  ontbreak  in  1901, 
there  was  like  absence  of  rat-infection.  In  Cardiff,  however,  plagae 
made  its  appearance,  iu  1901,  among  rats  on  ^ore,  but  it  was 
accompanied  by  only  one  human  case.  These  facts,  like  others 
iilready  cited,  tend  to  Buggest  that,  so  far  from  the  rat  being  the 
chief  Bonrce  of  transmission  of  plagae  to  man,  it  is  of  minor 
importance  among  the  agencies,  known  or  unknown,  by  which 
such  tranamiasion  takes  place. 


1^ 


Keview  of  all  the  facts  set  out  in  the  foregoing  pagea  leads, 
in  my  judgment,  to  conclnaion  that  the  part  played  by  the  rat  in 
trsinamiflsioD  of  plague  to  mari,  although  real,  fella  far  abort  of  the 
importance  which  haa  generally  been  attribnted  to  it.  That  it 
ahould  be  so  over-estimated  is  a  matter  of  serious  practical  moment, 
since  such  a  view  may  lead  to  comparative  neglect  of  other  risks 
of  infection  and  to  the  imposition  of  meaaurea,  in  relation  with 
rats,  of  unwarrantable  atringency. 
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That  the  rat  should  have  attained  this  position  in  the  minds  of  app.b,No.l 
many,  as  an  agency  in  the  propagation  of  plague,  is  easily  com  pre-  Memorandum 
hensible.    The  tracing  of  the  causation  of  disease  is  ever  present  ghi^^borne^ 
with  the  medical  investigator  ;  th3rat  suffers  readily  from  plague,  Piajrae;b7  Dr 
and  is  capable  of  transmitting  this  disease  to  man  ;  and  wherever  T.Thomson. 
man  is,  there  the  rat  abounds.    When,  therefore,  other  cause  of 
plague  in  man  is  not  readily  apparent,  the  tendency  is  to  blame  the 
rat,  always  there  and  notoriously  liable  to   this  malady.    But  we 
know,  from  the  study  of  other  infectious  diseases,  that,  in  this 
class  of  malady  generally,  infection  is  wont  to  spread  in  ways 
beyond  our  comprehension  ;  in  this  respect,  plague  has  taught  us 
nothing  new.     It  is  only  by  impartial  and  thorough  consideration 
of  all  the  circumstances  that  the  degree  of  importance  of  a  par- 
ticular agency  of  infection  can  be  correctly  estimated.    My  view 
as  regards  those  who  believe  the  rat  to  be  the  chief  agency  whereby 
plague  is  transmitted  to  man  is  that  they  have  paid  too  much 
attention  to  individual  instances,  of  an  impressive  character,  in 
which  the  rat  has  given  plague  to  man,  and,  thus  unduly  influenced, 
have  failed  to  weigh  the  whole  evidence,  negative  as  well  as 
positive. 

I  do  not  think  it  possible,  on  the  data  I  have  furnished,  to 
estimate  accurately  the  degree  of  danger  of  plague-infected  rata 
gaining  access  from  shore  to  ship  or  from  ship  to  shore.  These 
data,  however,  although  not  lending  themselves  to  accurate 
estimate  in  this  sense,  may  reasonably  be  considered  to  afford 
general  guidance  of  no  small  importance.  If  the  Bombay 
evidence  be  accepted,  the  first  of  these  dangers  is  to  be  regarded 
as  quite  insignificant ;  if  that  of  Dr.  Jacques — and,  I  confess, 
I  lean  this  way — be  the  truer  index,  both  dangers  loom  some- 
what larger.  But,  accepting  the  latter  view,  I  cannot  but  think 
that,  if  due  regard  be  paid  to  what  has  resulted  both  at  Marseilles 
and  in  this  country,  the  logical  inference  is  that  the  risk  of  con- 
sequent outbreak  of  plague  on  shorei  from  ship-borne  rats  is 
much  smaller  than  is  commonly  apprehended. 
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No.  2. 

App.  B^o  2.  rbports  on  the  Dbstruotion  of  Rats  and  Disinfection  on 
omtTwitionot  Shipboard;  by  J.  S.  Haldanb,  M.D.,  F.R,S.,  and  John 

DislnXectlonon  WaDB,  D.Sc. 

Shipboard ;  by 

>r8.Haldana 

knd  Wade.  ^....iM 


I.— OBSERVATION  OP  THE  CLAYTON  PROCESS  AS 
USED  AT  DUNKIRK ;  BY  Dr.  Haldanb. 

By  the  courtesy  of  the  Directors  of  the  Anchor  Line  (Henderson 
Brothers)  I  travelled  to  Dankirk,  on  October  6th,  1903,  on  the 
s.s.  Bavaria^  3,()09  tons  register,  to  witness  the  disinfection  of  the 
vessel  by  the  Clayton  process,  which  is  now  employed  at  that 
port.  The  Bavaria^  which  is  a  cargo  boat  with  accommodation  for 
only  a  few  saloon  passengers,  had  arrived  in  London  a  few  days 
previonsly  from  Calcutta,  with  a  cargo  partly  for  London  and 
Glasgow  but  chiefly  for  Dunkirk.  The  cargo  for  Dunkirk  and 
Glasgow,  submitted  to  disinfection,  was  as  follows  : — 

For  Dunkirk : 

11,186  bales  jute, 
2,730  bags  poppy  seed, 
9,941     „     linseed, 
2,226    „     grain  (pulse). 

For  Glasgow  : 

1.091  bags  pulse, 

1.092  „     wheat, 
1,092    „     peas, 

1  box  cheroots, 

1  case  wearing  apparel, 

1  package  cigars. 

'i'he  vessel  arrived  at  Dunkirk  about  11.30  a.m.  on  Octobt-r  7th, 
and  was  8topi)e(l  for  medical  inspection  and  disinfection  at  a 
special  hertli.  A  barge  containing  the  Clayton  apparatus  was 
brought  alongside  immediately  after  the  visit  of  the  Port  Sanitary 
OlUcials  and  the  process  of  disinfection  was  commenced  about 
1.30  p.m.  The  Clayton  apparatus  consists  of  an  iron  furnace 
specially  constructed  to  burn  sulphur.  Air  is  drawn  through  this 
by  means  of  a  Root's  blower,  the  products  of  combustion  being 
cooled  by  passing  them  through  a  cooling  apparatus  below  the 
furnace  before  they  reach  the  blower.  They  are  driven  onwards 
throucfh  a  flexible  rubber  hose  which  can  be  introduced  into  any 
part  of  the  ship.  A  return  pipe  brings  air  back  from  the  ship  to 
the  furnace.    The  gas  consists  of  the  residual  nitrogen  of  the  air, 
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together  with  about  15  per  cent,  of  Bnlphnrons  aeld,  and  a  good 
deal  of  snlphnric  acid  in  suspension.  The  presence  of  the  latter 
makes  the  mixture  white  and  opaque.  It  is  a  good  deal  heavier 
than  air.  The  apparatus  used  was  of  a  small  size,  and  the  hose 
was  of  only  3^-inch  diameter.  Mr.  J.  B.  Evans,  of  the  Clayton 
Company,  who  was  present  at  the  operation,  and  afforded  every 
facility  for  watching  it,  informed  me  that  about  36,000  cubic  feet 
per  hour  of  gas  were  being  delivered. 

The  men's  quarters  in  the  forecastle,  together  with  the  two 
small  store-rooms  below,  in  front  of  the  collision  bulkhead,  were 
first  treated,  the  hose  being  introduced  through  the  door  and  down 
into  the  store-rooms.  The  operation  was  completed  in  about  half 
an  hour.  The  whole  space  appeared  to  be  pretty  well  filled  with 
the  gas.  Ten  rats  and  thousands  of  dead  cockroaches  were  lying 
about  the  floors,  Ac,  after  the  operation,  which  appeared  to  have 
been  very  successful. 

The  several  compartments  of  the  vessel  were  next  treated  one 
by  one,  commencing  forwards.  The  capacities  in  cubic  feet  of 
these  compartments,  each  of  which  consisted  of  a  hold  and  'tween 
decks,  were  as  follows  : — 


AlP.  fi.  No. 

DeMir  notion  o 
Bats  and 
Disinfection  o 
Snipboard;  b 
Drs.  Haldane 
and  Wade. 


No. 

Hold. 

'tween  Decks. 

Total 

1 

Tons. 
1,369 

Tons. 
524 

Cubic  feet. 
79,720 

2 

1,779 

699 

99,120 

3 

817 

335 

46,080 

4 

1,393 

637 

81,200 

5 

941 
Total    ... 

557 

•••                 •••                 ••• 

58,240 

364,360 

Each  compartment  had  four  ventilators,  about  1^  feet  in 
di^uneter.  Each  ventilator  opened  into  the  'tween  decks,  an  inner 
tube,  about  14  inches  in  diameter,  being,  however,  continaed 
down  through  the  main-deck  into  the  hold  below,  and  ending  at 
the  lower  side  of  the  main-deck.  As  some  space  was  left  between 
the  top  of  the  cargo  and  the  main-deck,  and  as  there  was  also  a 
free  space  between  the  cargo  battens  and  the  plates  forming  the 
sides  of  the  hold,  the  gas  could  pass  freely  to  the  bottom  of  the 
hold  on  each  side.    The  cargo  itself  was  very  closely  packed. 

The  gas  was  introduced  by  putting  the  hose  down  a  ventilator, 
the  return  pipe  being  usually  put  through  a  partly-opened  hatch, 
and  the  other  ventilators  closed  with  canvas.  The  process  was 
continued  until  the  gas  began  to  issue  in  a  concentrated  state  from 
the  hatch,  an  hour  or  more  being  usually  devoted  to  each  com- 
paHment ;  No.  4  compartment,  which  was  empty,  received  less  of 
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jr.  B.  Bo.  a.  theV^.  The  aalooo,  -with  the  cabins  upening  ont  of  iV"  _ 
3rtniciiono(  and  the  space  Hiider  the  poop-deck  were  Bimilarly  treated.  The 
iSit^onoo  engine-room,  Btokeholds,  and  coal  bunkers  were  not  treated.  The 
iipboard  I  by  gas  wos  introdooed  into  the  saloon  through  a  ventilator  in  the 
Id  w^!^"  entrance  passage.  It  was  dark  at  the  time,  and  the  electric  himpa 
were  left  alight,  so  that  I  could  observe  throngh  the  windows  the 
behaviotir  of  the  gas  in  the  saloon.  It  gradaally  filled  the  room 
from  below  upwards,  the  upper  surface  of  gas  having  a  fairly  well 
delined  surface.  Above  this  layer  flies  still  alive  could  be 
observed  until  the  upper  level  of  the  gas  reached  them,  when 
they  were  killed. 

In  the  holds  which  were  full  the  gas  would  doubtlesa  tend  to 
pass  down  the  free  siwice  at  the  sides  of  the  hold  between  the 
cargo-battens  and  side  plates,  and  thence  inwards  throngh  the 
cargo.  As  the  cargo  was  warm  (the  bags  of  seed  had  a  tempera- 
ture of  abont  100°  F.).  the  air  would  naturally  circulate  down  the 
Bides  and  upwards  through  the  cargo  ;  and  the  intnxiuction  of  a 
heavy  gas,  such  as  sulphurous  acid,  would  increase  this  circula- 
tion. The  cargo  was,  however,  very  deu-wly  packed,  and  it  would 
probably  take  a  long  time  for  the  gas  to  thoroughly  penetrate. 
Unfortunately  for  the  observations  there  were  very  few  rata  on 
the  ship. 

Before  leaving  Dunkirk  I  was  able  to  examine  Nos.  4  and  5 
holds  pretty  thoroughly.  No,  4  was  practically  empty  when 
treated  and  was  left  with  the  ventilators  and  hatches  closed  for 
about  12  hours  after  the  operation.  After  the  ventilators  had  heoii 
opi'u  for  several  hours  I  descended  to  the  bottom.  One  dead 
monse  and  several  dead  crickets  were  seen  lying  on  the  limber 
boards  at  the  bottom ;  living  crickets  were,  however,  heard 
chirping  in  both  the  'tween  decks  and  holds.  The  gas  had  thus 
not  been  sufficient  to  kill  all  the  crickets — doubtless  because  the 
treatment  had  been  too  hurried.  In  No  5  hold,  which  had  been 
full  of  jute  and  bags  of  seed,  I  also  heard  crickets  chirping,  but 
could  not  find  either  dead  or  living  rats  or  mice.  As  to  No.  1  hold. 
Captain  Lindquister  reported  to  me  that  two  live  rats  and  five 
mice  were  found  and  killed  after  cargo  was  discharged,  and  that 
several  others  were  seen  running  about.  In  No.  2.  fiold  three  live 
mice  were  found  and  killed,  and  more  were  seen  running  about, 
besides  a  number  of  live  ciicketgi.  As  the  holds  were  kept  closed, 
except  when  the  work  of  discharge  was  actually  going  on,  it  seems 
hardly  possible  that  these  animals  conld  have  got  in  after  the 
operation  of  disinfection  had  been  completed  ;  and  evidently  the 
penetration  of  the  cargo  by  the  gas  had  been  very  imperfect,  as  no 
dead  animals  were  found  except  in  the  empty  holds.  The  work 
of  dischai^ing  cargo  was  begun  the  morning  after  the  vessel  had 
been  treated,  and  it  was  remarkable  that  tikere  was  scarcely  any 
smell  of  sulphur  in  the  loaded  holds.  As  ^own  in  the  sncceeding 
report  by  Dr.  Wade,  this  was  probably  due  to  absorption  of 
Bulphnr  dioxide  by  the  outer  portion  of  the  cai^o. 

With  regard  to  the  question  of  damage,  the  cargo,  so  £ar  aa  I  was 
able  to  judge  from  superficial  examination,  appeared  to  be  qoite 
uninjured.  Mnch  evidence  as  to  absence  of  damage  in  cert^n 
common  articles  of  cargo  has  been   presented  in    a  paper  by 


Dr.  Dorian,  Officier  de  Sante  at  Dnnkirk,  and  M.  David,  Chemist  app.  b,  no. 
to  the  Chamber  of  Commerce,  Dunkirk.  These  gentlemen  kindly  Destruction 
showed  me  a  number  of  samples  of  coloured  fabrics  and  various  §f^f"^  ^ 
other  articles  which  had  been  thoroughly  exposed  to  the  action  of  shipboard ; 
gas  from  the  Clayton  apparatus,  together  with  the  corresponding  Sd  wa^™ 
control  samples  ;  and  the  appearance  of  the  samples  entirely  bore 
out  their  published  statements.* 

In  the  saloon  and  staterooms  I  could  observe  no  evidence  of 
appreciable  damage,  although  everything,  including  articles  of 
clothing,  had  been  left  exposed  to  the  gas.  The  tarnishing  of 
brass  fittings  was  quite  superficial  and  easily  removed.  On  the 
other  hand,  the  smell  left  behind  in  the  bedding  and  various 
woollen  materials,  such  as  cloth,  &c.,  was  extremely  unpleasant. 
I  slept  in  one  of  the  staterooms  after  the  disinfection,  and  although 
the  bedding  had  been  aired  on  deck,  and  all  windows  and  doors 
left  open  for  several  hours,  the  atmosphere  was  most  unpleasant. 
Two  ladies  who  slept  on  board  suffered  considerably  from  catarrh 
of  their  air  passages,  caused  by  sulphurous  acid  given  off  from  the 
bedding.  The  smell  of  sulphurous  acid  soon  passed  off,  but  for  a 
long  time  afterwards  the  bedding  and  clothes  had  a  most  un- 
pleasant smell  in  spite  of  constant  airing.  The  smell  was  due  to 
some  other  compound  than  sulphurous  or  sulphuric  acid,  as  it  was 
distinctly  suggestive  of  puti*ef action.  Captain  Lindquister  reported 
to  me  from  Cardiff,  ten  days  after  the  disinfection,  that  '*  the  smell 
is  still  with  us,"  and  my  own  clothes,  which  had  been  left  in  one 
of  the  staterooms,  still  smelt  very  distinctly  three  weeks  after 
disinfection^  and  in  spite  of  all  efforts  to  get  rid  of  the  smell  by 
airing. 

The  cause  of  this  smell  is  dealt  with  in  the  succeeding  report, 
from  which  it  will  be  seen  that  the  sulphur  used  at  Dunkirk 
probably  contained  selenium. 

There  is  no  doubt  that  the  sulphurous  acid  failed  to  penetrate 
the  cargo  in  the  holds  of  the  Bavaria.  If  even  0*5  per  cent,  of 
sulphurous  acid  (one  thirtieth  of  the  percentage  in  the  gas  sent  in) 
had  been  present  in  the  air  in  the  interstices  of  the  cargo  the  rats 
and  other  animals  would,  as  will  be  shown  in  the*  report  by 
Dr.  Wade  which  follows,  have  been  all  destroyed.  As  the  animals 
were  not  destroyed  we  may  also  be  sure  that  the  cargo  was  not 
disinfected.  The  failure  of  the  gas  to  penetrate  was  evidently  due 
to  insufficient  time  being  given  to  the  operation,  although  as  a 
matter  of  fact  it  was  passed  into  each  loaded  hold  until  it  issued 
from  the  ventilators  or  hatches  in  a  concentrated  state.  Any  gas, 
if  passed  in  too  quickly,  would  flow  over  the  surface  of  the  cargo 
and  escape  by  the  nearest  opening,  but  apart  altogether  from  this 
fact  sulphurous  acid  requires  a  very  long  time  to  penetrate,  since, 
as  shown  in  the  following  report  by  Dr.  Wade,  it  is  liable 
to  be  absorbed  by  such  articles  of  cargo  as  seeds,  grain,  jute,  &c. 
Thus,  even  when  the  other  (non-poisonous)  constituents 
of  "Clayton  gas"  have  completely  penetrated  the  cargo  the 
sulphurous  acid  remains  behind,  absorbed  by  the  outer  layer,  and 
the  rats,  &c.,  in  this  way  escape.     It  would  certainly  have  been 

•  Revue  d'hygi^ne,  Vol.  XXV.,  No.  6,  1903,  see  aUo  Dr.  Wade'i  Report,  below. 


a*.  B.  Mg  i  ))(itt44r  to  trwtt  all  the  holds  si  multaneonely  with  k  Bmaller  flow  of 
iMtruvUoo  at  gas  into  eiich.  ami  utilise  the  time  so  gained  by  devoting  a  mnch 
?iSofn»iciaoD  longer  time  to  each  iudividuiil  hold;  bat  as  to  the  time  really 
h'pb^diby  required  to  enable  the  sulphurous  acid  to  penetmte  sufficiently 
nil  wwiK  the  available  data  do   not  enable   me  to  form  any  very  definite 

opini<m. 

A  further  point  which  is  perhaps  worth  referring  to  is  this.  The 
fact  that  the  great  bulk  of  the  seeds,  grain,  jute,  Ac,  had  practically 
no  smell  of  sulphurous  acid  when  unloaded  seema  to  indicate  that 
but  little  of  the  gas  had  been  actually  absorbed  during  the  short 
period  of  trcntmeut.  Had  the  treatment  been  sufBciently  long  to 
bo  effectual  it  seems  probable  that  these  articles  of  cargo,  like  the 
beilding,  &c..  in  the  cabins,  would  have  contiuued  to  gradually 
give  off  sulphurous  acid  for  some  days.  A  giKid  deal  of  trouble 
would  thus  have  been  experienced  by  the  men  in  unloading  the 
cargo,  and  special  means  might  have  been  needed  to  kee])  the  air 
Bufliciently  clear  to  enable  them  to  wort. 

The  failure  of  the  Clayton  iirocesa  as  applied  to  the  holds  of  the 
BarniHa  under  the  conditions  of  the  trial  at  Dunkirk  was 
MTidently  no  exceptional  fact.  In  their  Report  to  the  Minister  of 
the  Interior  on  the  Destruction  of  Rats  on  Shipboard  (1902), 
Prof,  I'ronst  and  Dr.  Faivre  state  the  results  obtained  in  the 
disinfection  by  the  Claj-ton  process  of  the  holds  of  seven  loaded 
vessels  of  from  I.IOO  to  4,000  tons.  Only  17  dead  rats  and  mice 
fan  average  of  abont  one  rat  or  mouse  in  every  two  holds)  were 
found  iifterwards.  An  equal  number  of  living  rats  and  mice  were 
roporteil  to  have  been  seen,  and  possibly  far  more  were  actually 
present.  Living  insect*  were  also  reported  to  have  been  found  in 
numerous  cases.  The  time  devoted  to  the  process  was  almost  the 
minie  an  In  the  vnse  of  the  Baimria.  Some  of  the  holds  were 
probably  omptj  when  treated. 

From  all  the  *ividi'»ce  m  present  available  I  have  come  to  the 
conclusion  that  while  it  is  evident  that  the  Clayton  process  is  most 
effective  in  destroying  mts  and  other  vermin  in  cabins,  empty 
holds,  and  «ther  similar  places  on  shipboard,  there  is  no  satisfactory 
evidence  as  yet  that  it  is  practicable,  without  considerable  delay 
and  inconvenience,  to  make  it  eijnally  effective  in  holds  which 
are  full.  The  usu-d  treatment  of  about  an  hour  for  each  hold  is 
quite  ineffective  in  destroying  the  rats,  mice  and  insects.  In  any 
further  trials  several  hours  sliould  be  devoted  to  each  hold. 

The  process  was  carried  out  at  Dunkirk,  not  by  the  sanitary 
anthorities  as  formerly,  but  by  the  Clayton  Company.  The  nse  of 
the  Clayton  apparatus  had,  however,  been  recently  rendere.1 
compulsory  where  it  existed  at  French  port*,  by  a  decree  of  thi- 
Minister  of  the  Interior,  dated  21sl  September,  1903.  The  fee 
charged  for  ilisinfecting  the  Bavaria  was  £44,  this  being  charged 
to  the  owners  of  the  vessel.  As  the  vessel  was  of  \Wi  tons 
register  the  charge  was  at  the  rate  of  abont  3^.  per  registered  too. 
Representatives  of  owners  expressed  to  me  considerable  dissatis- 
faction as  to  the  ownere  having  to  be;ir  this  ctutrge,  particularly  aS| 
until  quite  recently,  the  charge  for  even  a  large  vessel  was  leas 
than  <^. 


In  concluding  this  report  I  should  like  to  acknowledge  the    app.  b.  No. 
valuable  asBistance  and  great  courtesy  of  Captain  Lindquister,  Destruction  ( 
the  officers  of  the  Bavaria^  and  Mr.    Seligman,  the   agent  of  DwSiSSjtion 
the  Anchor  Line  at   Dunkirk.     I  am  also  greatly  indebted  to  J^^jjj,^ 
Dr.  Duriau,  Director  of  the  Sanitary  Service  at  Dunkirk,  and  andWade. 
to  Dr.  Loir,  of  Paris,   both  of  whom  gave  me  much  valuable 
information  and  greatly  furthered  my  investigation. 


TI.— EXPERIMENTS  ON  THE  CLAYTON  PROCESS  AND 
SULPHUR  DIOXIDE  AS  APPLIED  IN  THE  DESTRUC 
TION  OF  RATS,  AND  IN  DISINFECTION;  BY 
Dr.  Wadb. 

In  accordance  with  instructions  received  from  the  Medical 
Officer  of  the  Local  Government  Board,  I  have  carried  out  a 
number  of  experiments  on  the  mode  of  action  of  the  Clayton 
process  of  disinfection,  and  of  sulphur  dioxide. 

The  principal  objects  of  inquiry  were — 

(1.)  The  percentage  of  sulphur  dioxide  required  to  kill  rats 
and  insects  in  a  reasonable  time. 

(2.)  Its  action  on    pathogenic  bacteria,  especially   those  of 
plague. 

(3.)  The  manner  in  which  sulphur  dioxide  and  "Clayton 
gas  *'  penetrate  cargo. 

(4.)  The  damage,  if  any,  likely  to  be  done  to  the  cargo  and 
appointments  of  a  ship  during  the  process. 

For  the  observations  in  which  the  Clayton  gas  itself  was  used, 
an  experimental  plant  erected  on  a  wharf  at  Blackwall  was  hired 
from  the  Clayton  Company,  who  placed  all  their  resources  at  my 
disposal.  I  am  especially  indebted  to  Mr.  T.  A.  Evans,  the 
Secretary  of  the  Company,  who  readily  furnished  me  with  much 
information,  and  to  Messrs.  J.  B.  Evans  and  D.  N.  Hunt,  Chief 
Engineer  and  Assistant  Engineer,  who  were  untiring  in  meeting 
my  special  requirements.  I  must  also  express  my  thanks  to 
Captain  Smith,  the  Superintendent  of  the  wharf,  for  many 
courtesies  which  materially  lightened  my  work. 

The  plant  had  been  designed  for  demonstrating  the  fire- 
extinguishing  properties  of  the  gas,  but  was  readily  converted  to 
the  present  purpose.  It  consisted  of  a  special  generator,  the 
blower  of  which  was  driven  by  an  oil-engine.  The  gas  was 
delivered  at  the  rate  of  about  100  cubic  feet  per  minute  into  the 
lower  part  of  a  brick-built  shed,  having  a  slate  root  ot  ordinary 
tjrpe.*     The  delivery  pipe  A,  which   was  perforated  with  large 


*  I  have  to  thank  Mr.  Hunt,  of  the  Clayton  Company,  for  the  drawings  of  thi» 
shed. 
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p  B^o.  2.    holes  for  the  escape  of  the  gas,  lay  on  the  cement  floor  of  the 

truction  of    shed.     There  was  a  return  pipe  B  for  air  from  the  upper  part,  but 

ilifectionon   this  was  not  used,  as  the  air  displaced  by  the  heavy  gas  readily 

^^ai^e*^   escaped  through  the  eaves.     Access  to   the  shed  was  obtained 

Wade.         through  two  doors,  which  were  closed  and  pasted  up  during  each 

experiment.     Small  articles  previously  fastened  to  sliding  boards 

could  be  withdrawn  through  port-holes  C  D  at  any  time. 

The  Clayton  gas  is  generated  by  burning  sulphur  in  a  sheet-iron 
furnace  under  forced  draught.  At  the  commencement  of  the 
operation,  when  the  sulphur  is  only  partially  melted,  the  gas  is 
fairly  clear,  and  consists  of  sulphur  dioxide,  with  the  residual 
oxygen  and  nitrogen  of  the  air,  and  a  little  carbon  dioxide 
derived  from  the  methylated  spirit  and  tow  used  to  ignite  the 
sulphur.  The  temperature  is  quickly  raised  by  the  heat  of 
combustion,  the  sulphur  melts  and  boils,  and  the  combustion  is 
transferred  to  the  sulphur  vapour,  which  passes  at  a  dull  red  heat 
into  the  upper  part  of  the  generator.  Under  these  conditions  a 
considerable  amount  of  sulphur  trioxide  is  formed,  which  remains 
suspended  in  minute  particles  when  the  gas  is  cooled,  rendering 
it  white  and  opaque.  These  particles  settle  rapidly  when  the  gas 
is  at  rest,  and  uniting  with  moisture  cover  all  exposed  horizontal 
surfaces  with  a^^film  of  sulphuric  acid. 

The  following  table  gives  some  typical  analyses  of  the  clear 
gas:— 

Composition  by  Volume  op  the  Clayton  Gas  after 
Deposition  op  Sulphur  Trioxide. 


I. 

11. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

I 

1 

Sulphur  dioxide 

7-y 

UO 

1 

G-5 

8-2 

8-4 

10-2 

12-3 

13-3 

14-0 

Oxygen 

\2:\ 

frO 

120 

11-8 

11-U 

8--1 

7V 

5-8 

5-7 

Nitrogen 

79-8 

80-0 

81-5 

SO-0 

79-7 

81-4 

80-7 

80-9 

80-3 

Samples  I.  and  II.  were  taken  at  the  outlet  of  the  generator  ; 
the  others  \vei  e  taken  from  the  shed  at  a  height  of  four  feet  from 
tbe  floor. 


Air  cc^ntains 


I  Oxygen      20*9 
]  Nitrogen    79-1 


When  sulphur  burns  to  sulphur  dioxide,  there  is  no  alteration 
in  the  volume  of  the  air,  or  the  percentage  of  nitrogen  it 
contains,  as  the  sulphur  dioxide  occupies  the  same  volume  as  the 
oxygen  consumed.  The  above  analyses  show  an  increased  amount 
of  nitrogen,  e8i)ecially  in  the  shed.  This  is  partly  d  ue  to  the 
elimination  of  oxygen  as  sulphur  trioxide,  which,  as  a  solid,  has 
practically  no  volume,  and  in  the  nhed  also  to  the  absorption  of 
sulphur  dioxide  by  the  various  articles  under  treatment. 


flrijyftmr  •ffiuDsHAB,  jmvcftg^A  'S%  ignmiS'  per  omliie  HDBBPt^  ^yrumJ^aA  m»^Mmatm 

mnitar  4d  cOud  -^wMcfli  if  'ONltuuued  I'X  iht  oiosiinkstaan  cif  iron  KnawjAt:. 
ffTritofe  iim  d&f  mumn&diniipe  -CKf  {mUrpKLiiiie  ncad.  IThe  eEoeflF  of 
aDttmwgn  iin  abp  :piis  (JLekbOj^Is  O.)  i^eqnzref  m^vr  T^rUtsi^ 
(Ufiilijuiflflitf  tl{>  Jr-S  g»er  idbekL  cif  iAm*  KftMil  ffiiLphiEr  in  lihe  c»h.  The* 
tflf  nuDhm^gpoii  am  libe  dMid  'srcmi^dl  irtt^pdre  mare  ijhsn  i^lh:  iin  nai 
wftianBB&,  'poirxikf  "M)  tbe  rafoi  sn^tfodenoe  of  lihe  biO^iit 
liiwriflr.  flnwn  irafi  arrtiTniililj 


■nkiMiywiii  ftn^Hir  tfioAe  'Of  {niil^iLr  -cif  :p^BKt  tcosc  jicniPflrT  "T^ 
cftmm  jQ^waes  ^  ^^le  ihiiji&d  cm  iSm>  de£cMn>rT  (if  i^rystm.  or  -vr^uct  is 
siie  sane  nflxin^  iftu*  -^SiWffii:  'Cif  zmircigfHD  in  i^  ri**^-  The  ^x  {if{»  'C*f 
maOnfijfHii  ut  libe  fimikii  'Cif  like  x*tiife»aKt^xr  i«L  ixi-wex^ir.  ZDC^re  iftuoD 
-BfKfiiiiiiniiA  liiir  '\iT  ijlfee  jtaroBQiMCK'  'CkT   inLtjiihTLr   "crktiidk-    kenaiillT 

((iCNOi^inve  ifL  3ftf^  iff  wy^  ^ 


L— I^at  Toaac  IV-tTraa  •r.^  the  G_%5t 

ttte  «a^(iBfi  3IF  ift  "vinM-  f etc.  miiiitiL  cm  iauLni  dinrfc.  f-*^!il  w^rifij  Vji  itlMr 
fP«iDU&.  dmfl  3&H*u  ifireskd  i&o'sr]j  2a!ke  siiijiL      Oci  v^aiKflj  i^jf  h 

•lafiXDi&e  Trftatdi  uinilS  lie  '*isid-cr*iX  3  nia^t*-  «rji*ri=L**c*.'»  -'/C  3L74«*iiL 
After  lijrt-  i&Hffl  Ixu^  ^.itittL  frljj  ?ai4cri«*»i  -wrui  rWi.  "iirt-  Ackc*  -v-Hr* 
^pentA,  :inifl  lit  *'jttfL  m  iii>*-  jjr,jsry'c  jrrLjj  ':•*-  44!*«l..  3  *nii*ikx:ii]r»ij 
to  •WHier  .audi  u^  t  ^ttaz-jju*'  c^f  "uii*-  i^Jr,     I  fbi  i>:c  i?iiKn»«*i2  ii:!   i-'.izzr 


bwafiftrtWi  -^'jiar  mvan^  l.^sn jrrj^     I-  rrr**-  rjj«-  t,i  3X2irki*ti  ^inmiiiiirij* 


1^^        ghia»»— lfc»«>*  III   ■■■iBjOtrt— <«i«<fc«r  ^— ■    The 

^      acni^M«Mirft»tk*9i^Mb»«iBi«  awB  la  CKparioMx  nwA 

W  a— w^aJM^  m  air  w Jai^g  »i  |»  wt.  rf  ■■Iphr  digjoda, 
aai  flttyvd  n  it  br  anoal  aiMMia  armnmOw  vitbeat  mt 

■■fcM»|—t«  1*1(1. 

Tk»  ^lill  i(  A*  9H  «!•  nrr  fmyAfc  m  frOl  per  cntt^  or 
«■•  f««  n  M^Ml  He*  vmH^ag  ^  bawd  a  ihip  mtdewgwag 
liiriiiliMi  H  Ac  diiylM  pwei  wwM  iknAvr  ten  ai^ile 
««iilBK«r  ifc»tpffcrf  thega^aiHl  n  ^teaf  its  tkt  toxic 
rfctirt»,  liBle  lii*  af  ■wiijwl  wovH  Iw  incBRvd.  Tke  o|nei^ 
naCoivd  fcif  tbr  wJffci  criBgiiB  ■  nry  oaavoiDeBt  pnctMsllj, 
woavia  aUvM  w*  ctwN  «f  lltt^a  ippni  hwig.  in  tinw  b> 


Tbr  unic  r{r«ct  nf  Bolftntr  dioxide  waa  i»wiiiiiii>fil  by 
rabaemiioo^  no  rsts  aiid  tnwt^  for  ibe  fnmivr  of  wluch  I  un 
infcfaMd  to  IV.  M.  S.  Pmbre],  l>etBn!r  oo  Ph^olnic;  M  Guy's 
Hoi^ttL 

Tli«  f&Ul  percentage  eTideoUj  beins   ■mall,   tlH<  experunenU 

wer'^  :_.Ai  ~  i1|tbnr  dioxide  libeiM«d  from  s  srpiioii  at  the 

li'j  <  '    vrm»  foaiifl   impnaeitile  in  pnrticH   lo  oontrol 

:ii  tli>-     §h*^i     wiih      the    Jwrw^     nf    aecnnioy 
required. 

Tbe  animalH  ander  obserratioQ  were  coafined  in  a  tin-plate 
box,  which  was  cloeed  by  a  glas  plate  at  tbe  top,  so  tliat  their 
condition  conld  be  ob^rved  throoghoat  the  experiment.  A 
aafficicDt  cairenl  of  air  charged  with  sulphnr  dioxide  was  drawn 
throngh  the  box,  the  percentage  of  the  dioxide  being  determined 
at  frequent  intervals.  Dr.  Pembrey  made  the  obserrations  on 
the  animals,  and  I  was  reeponable  for  the  inaintenance  and 
analyfds  of  the  air  sapply.     I  append  Dr.  Pembrey's  account. 

1.  L^rge  female  nit.  Weight  1&5  grams.  Salphnr  dioxide  rose 
steadily  from  0-5  to  1-2  per  cent.     Death  in  27  minates. 

Tht  aniiiul  mt  oaoe  showed  Bigna  ot  diib«n,  gMpiiiK  Mid  KKm  beoominf 
liitleM.  It  BiperieiHMd  •  tliKht  omTnlnoa  st  11  minntot,  and  died  after  • 
violnnt  eonraUion  in  27  miDiiUe.  The  oomea  of  tbe  «vea  wu  turbid  afto' 
death,  the  blood  daik  pnrple,  and  the  lungs  inflamed  Bad  full  of  frothj 
niDiniK.    The  sTmptams  are  those  of  an  irritaiit  poiaon. 

2.  Female  rat.  Weight  130  grams.  Balphnr  dioxide  varied 
between  022  and  OJM  per  cent.     Death  in  1  hoar  50  minates. 

The  aoiiiial  at  once  oomineiioed  to  breathe  with  deep  gasping  respiiataons. 
Alter  4  mlnatea  the  eTea  were  oorered  with  a  film  and  showed  lachiTiiiatioa. 
At  33  mlDntes  it  ciperienoed  a  slight  apasm.  Thare  was  no  further  ohaiigv 
tor  an  hoar,  when  Tiolent  shivehnic  and  spMms  set  in.    At  1  hoar  id  minutes 
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the  animal  beoame  unable    to    stand,  and  death    ensned  after  a  violent  A  pp.  B.  No. 

convnUion  2  minutes  later.    After  death  the  eyes  were  turbid  and  protruded,  Destruction 

and  there  was  congestion  of  the  lun^  and  larynx,  although  less  markedly  Bats  and 

than  in  tJie  first  oase.   The  right  auricle  of  Ihe  heart  was  still  beating  when  Dislnte^on 

the  body  was  opened,  although  respiration  had  ceased  25  minutes  before,  and  prsf  hSSuuk 

the  body  was  cooling  rapidly.  and  Wade. 

3.  Young  male  rat,  7  weeks  old.  Weight,  22  grams.  Sulphur 
dioxide  rose  from  0"17  to  0'21.  per  cent.     Death  in  37  minutes. 

The  animal  was  at  once  affected,  respiring  with  gasp,  and  with  pinched 
thorax.  At  30  minutes  it  became  unable  to  stand,  and  7  minutes  later  was 
dead.  There  was  no  spasm  or  convulsion  at  any  stage.  On  opening  the 
body  15  minutes  after  death,  the  whole  heart  was  still  beating  feebly.  The 
lung^  were  congested,  but  there  was  no  obvious  change  in  the  larynx. 

4.  Female  rat.  Weight,  140  grams.  Sulphur  dioxide  varied 
between  0*03  and  0-07  per  cent.  Recovery  after  2  hours' 
exposure. 

The  animal  was  at  once  affected  and  showed  signs  of  irritation  of  the  nose 
and  eyes.  It  kept  very  quiet,  and  respired  somewhat  slowly,  with  occasional 
gasps.  When  removed  from  the  gas  it  showed  no  abnormality,  either  at  the 
time  or  subsequently. 

5.  Large  male  rat.  Weight,  262  grams.  Sulphur  dioxide 
varied  between  0*1  and  0*12  per  cent.  Recovery  after  3  hours' 
exposure. 

The  animal  was  at  once  affected,  respiring  with  pronounced  gasps,  and 
occasionally  shivering.  At  the  end  of  Wo  hours  it  was  breathing  nearly 
normally,  but  the  eyes  protruded  and  were  slightly  turbid.  When  removed 
from  the  gas  after  three  hours*  exposure  it  respired  spasmodically  for  some 
minutes,  but  showed  no  other  abnormality.  Next  day  the  skin  felt  dry  and 
hot,  and  the  animal  was  obviously  ill,  but  the  rectal  temperature  was 
subnormal ;  it  had  completely  recovered  by  the  following  day,  and  the  outer 
layer  of  the  turbid  eye  sloughed  some  days  later. 

6.  Female  rat.  \\reight,  140  grams  (same  as  No.  4,  seven  days 
later).  Sulphur  dioxide  varied  between  0*15  and  0*17  per  cent. 
Recovery  after  4  hours'  exposure. 

The  symptoms  were  the  same  as  before,  the  gaping  being  especially 
marked.  The  animal  experienced  a  slight  spasm  at  the  end  of  2  hours. 
When  removed  from  the  gaa  after  4  hours*  exposure,  its  behaviour  was 
normal,  both  at  the  time  and  afterwards. 

7.  Large  male  rat.  Weight,  262  grams  (same  as  No.  5,  eleven 
days  later).  Sulphur  dioxide  vari^  between  0*27  and  0*38  per 
cent.     Death  in  1  hour  27  minutes. 

The  animal  respired  with  pronounced  gasps,  but  there  was  a  marked 
absence  of  nervous  symptoms  until  a  few  minutes  before  death,  when  there 
were  repeated  spasms,  terminating  in  a  prolonged  convulsion. 

8.  Very  large  male  rat.  Weight,  315  grams.  Sulphur  dioxide 
7  per  cent.      Death  in  7  minutes. 

The  animal  respired  with  deep  gasps.  Convulsions  oommenoed  after 
^  minutes,  terminating  fatally  2  minutes  later. 


fSOKMARY  OF  KKSTJLT9  WITH  ADDLT  RaT9. 
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ralplmr  ditndda. 

Result. 

'niaotiT... 

3  hours 

BMtnrerod  It  OHM. 

o-io-o-u  ... 

3  houre 

B«icoT«ir^  next  iisy. 

O-W^l'l ... 



«  bflnrs 

019-0-H-. 

._        

1  hont  SOminntee 

Died. 

0-37-<l-M ... 



I  hoM  87  mumWi      ... 

Died. 

Q-n  -Vt   ... 



ST  mlnntw       

Diod, 

T-0 



7  miant™         

DmxI. 

Iln'  muximnm  piTcentaRe  which  cau  bo  Imrne  by  an  sulult  rat 
witlioni  u  fHlnl  reaiilt.  \»  thus  aliQul  0'!J.  which  aifrpee  very  well 
with  inr  poreoiinl  experieuces,  m  far  nn  these  go.  Yotin^  rate  an> 
nvidenlly  very  much  more  snaceptible. 

It  may  W  safely  coucluiled  that  the  uniform  diSoaion  ot 
0*5  por  ocut.  of  enlphur  dioxide  through  a  hold  will  kill  the 
rata  within  2  hours.  The  allowance  of  6  or  7  hours  etartiug 
Rt  10  to  12  per  cent,  recommendod  by  the  Clayton  Company  ia 
IhiTpfiirc  nniDlc,  i>roi'i(lf<l  thfit  Ihi-  ifaa  /"•Kelnitrx  iiitn  ••ri-ry  pari 
uf  the  farg-'  (c.  iu/r„  p.  ;i4^). 


(c.)  Experiments  on  Insects. 

I  mado  nbsfrvationB  on  young  and  adult  cocVroachea,  and  on 
flnns. 

L  Toung  cockroachoB.     Sulphur  dioxide  O'l  ptr  coat.     Death 
in  30  mtnutoB. 


ThirtMin  joanc 


w«ra  pUoed  in  •  Urge  Baik  of  sir  (l-i  litrei) 


^  .  ,   .        ,       .  tarDinff  on  tluu 

latek!!.  "SpouteneoD*  mo'remeiito  oewed  after  7  minutca :  fire  olthtt  ioMOti 
w<Hn>  iitiU  aliT»  kttw  13  minntcs.  but  3  minntM  laUr  ooae  ahowed  any  hid 
ui  Botivitf.  On  T«inoi«l  from  the  gaA,  one  iuaect  iaoT«l  heUj.  Next  day, 
two  had  oompleMy  ncoTervd  ;  one  had  partially  reoorcfed  bat  ran  la 
oirolM :  two  mm  dsail,  and  the  wmaining  eight  uond  feebly  vha 
imiated.  On  it-peating  (he  tNatmeut  for  30  minatea,  Bone  of  the  iiweeto 
snrrtTtd. 


?.  Ailnlt  iM>cknttches. 
in  1^  hours. 


Sulphur  dioxide  0*4  per  c^at.     Death 


^is  tar):«  cvvkKMi-biM  wtiiw  plan*!  in  a  similar  fl 
MBk  of  mlphnr  dioudB  bad  been  tntradnoad.  The  ii 
KiiTC   ^<t  a  laitintir  tM    Ivo.  aad  then     iiirlihalj 
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of  life.    In  1|  hours  only  one  showed  any  sign  of  vitality,  and  at  1|  hours    App.  B,  No. 
all  were  apparently  dead.    The  insects  were  then  plased  in  fresh  air ;  one 
had  partiflJiy  reoovered  4  hours  later,  but  was  very  feeble,  and  although 
supplied  with  food  died  in  three  days. 


3.  Fleas.    Snlphnr  dioxide  0*4  per  cent.    Death  in  30  minutes. 

Thirteen  large  dog  fleas  were  placed  in  a  similar  flask,  into  which  the 
requisite  amount  of  sulphur  dioxide  was  then  introduced.  With  one 
exception  they  ceased  to  jump  in  9  minutes,  and  merely  wriggled  about. 
In  20  minutes  eight  had  ceased  to  move,  and  5  minutes  later  t^ree  were 
still  wriggling  in  small  circles  as  if  partially  paralysed.  In  30  minutes 
twelTe  were  dead,  and  the  thirteenth  was  very  feeble ;  on  blowing  in  fresh 
air  it  recoyered  to  a  certain  extent,  and  was  alive  and  ffdrly  active  the  next 
day  when  it  escaped. 

It  may  be  safely  concluded  that  the  uniform  diffusion  of 
0*5  per  cent,  of  sulphur  dioxide  throughout  a  hold  will  kill  the 
insects  within  2  hours. 


Destruotioa  < 
Bats  and 
DisiafectiOD  < 
Shipboard ;  1 
Dr8.Haldane 
and  Wade. 


II.— Experiments  on  Bacteria. 

I  am  indebted  for  the  various  cultures  to  Dr.  J.  W.  Eyre, 
F.R.S.E.,  Bacteriologist  to  Guy's  Hospital.  They  were  enclosed 
in  numbered  glass  tubes,  and  after  exposure  to  the  gas  or 
reservation  as  controls  were  returned  to  him  for  examination. 
At  his  request,  in  order  to  obtain  an  unbiassed  verdict,  I  did 
not  inform  him  as  to  the  treatment  to  which  they  had  been 
respectively  subjected.  I  append  Dr.  Eyre's  account  of  his 
procedure. 


Mi43ro^orgaHism*  employed  in  the  Tests. 

1.  Bacillus  typhosus  isolated  from  the  spleen  of  a  fatal  case  of  enteric  at 
Gny's  Hospital. 

2.  Vibrio  cholera  Asiaticre,  obtained  from  the  Institnt  f Qr  Infektionskrank- 
heiten,  Berlin. 

3.  Bacillus  pcstis  bubonicfe,  from  the  same  source  as  2. 

4.  Bacillus  dysenteritB  (Shi^a).  from  the  same  source  as  2. 

5.  Bacillus  anthracis  (spores),  g^rown  from  a  culture  isolated  from  a  case 
of  malignant  pustule  in  man  at  Guy's  Hospital. 

All    fiye   organisms   were  perfectly  typical  in    their    morpholo<ry   and 
biologry. 


Preparation  of  Culturvs  for  purposes  of  Tests. 

\-A.  The  micro-organism  was  planted  on  the  Hloped  surface  of  nutrient 
agar,  in  a  large  tube,  and  grown  aerobically  at  H7°  0.  for  21  hours.  The 
entire  growth  was  then  scraped  from  the  surface  of  the  medium,  and 
emulsified  in  3*5  cc.  of  a  starile  solution  of  salt  (0*6  per  cent.)  in  distilled 
water.  Strips  of  previously  sterilised  cigarette  paper  and  filter  paper,  about 
5  mm.  by  3  mm.,  and  small  pellets  of  sterile,  absorbent,  cotton-wool  were 
then  soaked  in  the  emulsion  for  a  few  minutes,  the  superfluous  moisture 
being  then  drained  off,  and  the  strips  and  pellets  dried  as  quickly  as  possible 
in  a  vacuum  over  sulphuric  acid.  5.  The  anthrax  emulsion,  prepared 
from  a  7-day  old  agar  culture,  was  absorbed  in  sterilisoil  wooi-yam,  and 
dried. 
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APP.  IV  No.  2. 

Destruction  of 
Rats  and 
Dininfection  on 
Rhipboard :  by 
Dn.  Haldane 
and  Wade. 


Edch  piece  of  pa\)er  or  yarn  and  each  pellet  of  ootton-wool  was  trannferred 
tx)  the  Interior  of  a  separate,  numbered,  short  length  of  glass  tubing 
(16  mm.  by  5  mm.  bore),  which  had  been  previously  plugged  loosely  at  both 
ends  with  cotton- wool  and  sterilised  by  dry  heat. 

The  plugged  tubes  containing  the  mi^ro-organisms  were  then  deliyered  to 
Dr.  Wada 


Method  of  testing  Vitality  of  Organhmt  after  Exposure  to  6a$. 

On  receiving  the  tubes  containing  the  infected  paper  and  wool  from 
Dr.  Wade,  the  infected  material  was  removed  by  means  of  sterile  forceps, 
and  at  once  introduced  into  a  tube  containing  a  suitable  nutrient  medium, 
Dunham's  peptone  solution  in  the  case  of  the  cholera-infected  material,  and 
ordinary  nutrient  broth  in  the  case  of  material  infected  with  the  other 
bacteria.  The  culture  tubes  were  numbered  to  correspond  with  the  exposure 
tubes,  and  incubated  aSrobically  at  37°  G.  These  cultures  were  examined 
at  intervals  of  24  hours  until  the  expiration  of  7  days. 


Identifioation  of  Organisms  resisting  Exposure  to  the  Gas. 

Merely  noting  growth  after  incubation  was  not  connidered  sufficient,  and 
steps  were  taken  to  prove  the  identity  of  the  organism  causing  that  growth 
with  the  orgfanism  originally  employed  to  infect  the  material.  With  this 
end  in  view,  in  the  case  of  micro-organisms  1-4  : — 

//.  Cultures  were  examined  macroscopically  and  microscopically  after 
tlie  addition  of  corres^xinding  "  anti  "-sera  of  high  value,  in 
dilution  of  1  :  1000. 

b.  Cultures  were  planted  on  nutrient  agar. 

£T.  Cultures  were  tested  after  7  days  for  the  presence  of  indoL 

The  above  tests  were  applied  to  each  of  the  four  micro-orjranisms.  In 
addition,  H.  p^fttnf  was  grown  upon  old  agar  medium  to  ascertain  the 
presence  of  involution  forms,  and  in  broth  to  detect  the  formation  of 
streptobacilli. 

In  the  case  of  culture  5  : — 

d.  The  growth  obtained  from  the  impregnated  yarn  was  sub- 
cnltivated  on  various  media,  and  its  identity  \/ith  Ji.  anthraci* 
thus  established. 

No  attempt  was  made  to  determine  whether  the  loss  of  vitality  of  the 
cultures  was  preceded  by  diminished  ijathogenicity,  as  is  known  to  occur 
with  jmni in reoervM ;  anch  results  could  only  he  obtained  by  direct  inoculation 
of  animals. 

The  culture  tubes  received  from  Dr.  Eyre  were  wrapped 
separately  in  tissue  paper,  and  sealed  up  in  sets  in  ordinary 
envelopes.  The  numbers  on  the  tubes  were  noted,  and  checked 
again  on  opening  the  envelopes  after  treatment.  Each  envelope 
contained  a  complete  set  of  the  cultures  under  examination  in  the 
particular  experiment,  so  that  the  members  of  each  set  received 
i<h^iitical  treatment.  The  envelope  was  wrapped  up  in  several 
thicknesses  of  cotton  wadding,  and  then  made  into  a  small  ]>arcel 
with  wrapping-])aper.  Finally,  each  parcel  was  wrapped  in 
several  thicknesses  of  blanket,  making  a  bundle  about  9  inches 
long  and  a  little  less  in  diameter.  The  bundles  were  tied  to  the 
sliding  boards  already  mentioned,  so  that  they  could  easily  be 
withdrawn  from  the  shed  after  any  desired  exposure. 

Upwards  of  300  tubes  were  dealt  with,  and  the  results,  as 
compiled   from  Dr.   Eyre's  reports  on  the  numbered  tubes  are 
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appended.  The  sign  +  indicates  survival  of  the  organism,  the  APP.BjfcJo.2. 
sign  0  that  it  was  destroyed.  In  a  few  instances  some  of  the  De«tnicttonof 
controls  were  dead,  owing  no  donbt  to  too  prolonged  desiccation,  5f^n?eSioo 
and  these  sets  were  rejected. 


on 
Shipboard ;  by 
Dm.  Haldane 
and  Wade. 


(a.)  Exposure  to  Glayton  Gas. 
First  Series. 


Time  of  Exposure. 

Peroentage 

of  Sulphur 

Dioxide. 

OrgBnism, 

Plague. 

Typhoid. 

Nil 

(Controls) 

+ 

* 

2  hours 

8 

0 

+ 

3^  hours 

8 

0 

+ 

4|  hours            

8 

0 

-f 

5|  honn*             

11 

0 

0 

♦)  hours 

11 

0 

0 

The  plague  microbes  were  destroyed  in  less  than  2  hoars,  but 
the  typhoid  required  5  hours'  exposure. 


Second  Series. 

Time  of 

1 
Per-      I 
centageof 
Su]phur 
Dioxide. 

Organisn 

I. 

^   1  Exposure. 

Plague. 

Typhoid. 

Cholera. 

Dysentery. 

Anthrax. 

Nil       ... 

(Controls) 

+ 

+ 

+ 

+ 

+ 

1  to  2  hours    ... 

7 

0    0 

-h 

0  + 

-f 

+     + 

2^  to  3|  hours 

7 

0 

0 

•    + 

0 

+ 

A\  hours 

8 

1       0 

1 

0 

I  + 

0 

+ 

r>  hours... 

9 

!         0 

0 

0 

0 

4- 

6  hours 

10 

;     0 

0 

0 

0 

i 

!        + 

7  hours 

11 

1 

0 

0 

0 

1 

0 

1 

The  plague  and  dysentery  microbes  were  destroyed  in  less  than 
1  hour,  and  the  typhoid  iji  iess  than  2^  hoip«  ;   but  the  cholera 
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App.  B^'o.  2.  microbes  (neglecting  the  result  at  1  hoar,  which  was  not  confirmed 
of  by  snbseqnent  experience)  were  more  resisUnt,  and  reqnued 
0.  5  hours.    The  antluux  spores  renudned  unaffected  cTen  by  7  noun* 


OMoleetioii  OB 
SUpbovd;  by 
DnLUaldaae 
MdWade. 

exposure 

^   saaj 

&1U  BJk  D^fVt  VTO  J 

«7«A^v^a«  *^, 

Third  series. 

Time  of 

Ezposart. 

.  Pezomfeisv 
;  of  Sulphur  \ 

\    Dioxide.     1 

•                      1 

Ozfmnifiii. 

PliVOflL 

Typhoid. 

GfaolanL 

DjfMUiClI/. 

1 

5a    ... 

•  •• 

(Gootrob) 

1 

+ 

• 

t 

+ 

+ 

1  hour 

•  •• 

1           6 

+ 

+ 

+ 

^ 

14  hoar» 

•  •• 

14 

+ 

0 

+ 

9 

2honrH 

■  •  • 

12 

0 

-h 

0 

0 

2)  honiy 

•  •• 

12 

0 

0 

0 

0 

5  hoiin 

■  •• 

15 

u 

i       0 

0 

• 

0 

The  dysentery  microbes  were  destroyed  in  less  than  1^  hours, 
and  the  plagae  and  cholera  in  less  than  2  hours ;  the  typhoid 
resisted  for  2  hours. 


(b.)  Exposure  to  Sulphur  Dioxide  diliUed  with  Air. 

Fourth  Series. 

The  cultnres  were  taken  from  the   same  batch  as  the  third 
series. 


Time  of 
Expof»nro. 


Nil 
I  hour 

1  hour 

2  hourfl 

3  hours 
7 1  hoan 


Percentage 

of  Sulphur 

Dioxide. 


(Controla) 
lOT. 
10-5 
lOfi 
10-5 
10-6 


Org^anism. 


Plague.      Typhoid.  :   Cholera. 


Dysentery. 


+ 

+ 

1 

+ 

+ 

0 

+ 

0 

0 

0 

+ 

0 

0 

0 

0 

0 

+  0 

0 

+ 

0 

0 

0 

+ 

0 

0 
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The  plagne  and  cholera  microbes  were  destroyed  in  less  than     Aro.B.No  J 
three-quarters  of  an  hour  ;  they  had  been  kept  dry  a  day  longer  Denmction  or 
than  those  of  the  third  series,  and  may    have  been  somewhat  Sirinfecnonor 
enfeebled  by  the  prolonged  desiccation  ;  the  plagae  results,  how-  ?tlp&55^^> 
ever,  were  substantially  confirmed  by  those  of  the  next  series.   andWade.  ^ 
The  dysentery  was  also  destroyed  very  quickly,  with  the  exception 
of  a  single  specimen,    which  undoubtedly    survived    2    hours' 
exposure.    The  typhoid  cultures  proved  much  more  resistant,  and 
although  some   were   destroyed   by  2    hours'    exposure,    others 
survived  3  hours,  and  to  a  certain  extent,  7^  hours'  treatment : 
but  the  cultures  exposed  for  7i  hours  grew  very  scantily. 

Fifth  Series. 


Time  of  Exposure. 

Peroentasre 

of  Sulphur 

Dionde. 

Orgai 

iiism. 

Plague. 

Typhoid. 

^ix    ..*              •••              ...              ... 

(CJontrols) 

+  +  +  + 

+  +  +  + 

2  hours      ...        ... 

6-5 

0  0  0  0 

+  +  +  + 

26  jiours     ...        ... 

5-4 

0  0  0  0 

0  0  0  0 

None  of  the  plague  cultures  survived  exposure  for  2  hours,  even 
at  the  comparatively  low  percentage  of  sulphur  dioxide  employed. 
The  majority  of  the  typhoid  cultures  grew  vigorously  after  the 
same  exposure  ;  none  were  destroyed,  but  a  small  proportion  grew 
scantily.  None  of  the  typhoid  cultures  survived  25  hours' 
exposure. 

Sixth  Series. 


Time  of  Exposure. 

1 

Percentage 

of  Sulphur 

Dioxide. 

Organism  (Typhoid) 
in  Sulphur  Dioxide  diluted  with 

Dry  Air. 

Moist  Air. 

6  hours     

16  hours     

6  hours     

16  hours     

0-6 
0-6 
1-9 

lU 

1 

+ 
0 

+  0 
0 

+  0 
0 

Nil 

(ControlH) 

1 

1 

+  +  4-  + 

^ft^n  Htn  fllriBgcM  t«at,t««  jackagfli  maite  op  in  tbe  n»e 
v^rvMftaeediBsaBdlraBk  IoomIj  iDed  willi  dothes.  One 
«CA0fiAk0M«Mli«rieiwMi«Ae  riMke^and  the  other  «w 
•iMedaRtiqtart^aacvcvedbj-ablwkcL  Tbe  trunk  was  thea 
Isdhal,  ■•  dtotf  tke  odI}- mo^  oC  aoc^  at  the  gM  TO  tfan-Qgli  the 
ipaMMwMBthebsd^sad  iie  smnevlot  badly-fitOog  Ud.  Thv 
tank  «■■  fJuwl  in  the  Aed  dvrinir  the  expomm  <*f  Series  IIl^ 
and ranaUKd  Cor  aoaw  time  Afb-nnnLi  vhil«  ibe  i^ed  wa«  being 
aired. 

The  elotbea  aiadied  ativogly  <rf  MilpjiaroiiA  acid  when  the  box 
wae  opened,  and  were  in  pinoes  eaperfiaally  diBotdomred  by 
Btdphnric  acid  (r,  it^/rn,  p.  3K>.  The  gu  had  therefofe  penetrated 
into  the  trunk,  althon^  it  was  imponUe  to  ea;  to  what  extent 

The  typhoid  and  plagne  caltaree  sorviTed  in  both  packages, 
whilgt  the  cholera  and  dyaentwy  microbes  were  dertroyed.  Thia 
t«6t  is  beyond  tbe  reqnirementa  of  practice,  aa  boxes  coald  always 
be  opened  for  diaiofeclion. 

The  reeolta  of  the  later  series  are  interesting  in  view  of  the  claim 
of  the  Clayton  Cominny  that  gaa  generated  by  their  proceea  is 
more  efficient  as  a  bactericide  than  pore  aulphor  dioxide  dilated 
with  air.  It  is  claimed  that  the  ftaa  containa  a  toxic  higher  oxide 
of  salphnr,  and  tbat  the  snlphnr  Irioxide  increases  the  penetrative 
power  of  the  gas,  and  at  the  same  time  exerts  its  destructive  action 
on  life. 

I  have  already  allnded  to  the  qoestion  of  this  allied  higher 
oxide  of  Hulphnr.  Analyme  of  the  air  contained  in  the  wadding 
wrappings  of  the  cnltnre  tabes,  and  also  of  the  wadding  itself, 
■huwed  conclusively  that  no  trace  of  salphm-  trioxide  or  anlpharic 
acid,  or  of  any  snlphnr  compound  other  than  snlplior  dioxide  was 
prefient.  The  gas  to  which  the  microbes  were  exposed  was  simply 
Hnlphnr  dioxide.  I  shall  revert  later  to  the  singular  ease  with 
whioli  the  Hulphur  trioxide  is  eliminated  from  the  gas. 
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The  typhoid  germs  are  perhaps  killed  somewhat  more  easily  by  app.  b,  no.  a 
the  Clayton  gas  than  by  pure  sulphur  dioxide  dilated  with  air.  De««iruotion  oi 
With  the  Clayton  gas  cultures  surrived  respectively—  wil^eclioii oi 

^  -  ,  -  Shipboard ;  b; 

if  hours  at    8  per  cent.  Dt«.  Haldane 

'>4  7 

and  2        „  12      ,, 

whereas  with  pure  diluted  sulphur  dioxide  they  survived — 

3  hours  at  105  per  cent., 


aotl  Wade. 


2 

9» 

5*5 

»» 

6 

11 

1-9 

>» 

16 

>» 

or> 

'1 

74 

14 

10-5 

?i 

ami,  to  u  limited  extent, 

On  the  whole  there  appears  to  be  a  slight  but  liistiuct  superiority 
in  the  toxic  power  of  the  Clayton  gaa  as  regards  typhoid  germs, 
which  I  think  is  probably  due  to  the  ^ct  tJiat  all  material  immerseil 
in  the  gas  becomes  temporarily  very  damp.  The  cultures,  as 
supplied  by  Dr.  Eyre,  had  been  very  thoroughly  dried,  but  if  the 
dampness  of  the  wrappings  penetrated  to  the  pellets  of  cotton- 
wool, etc.,  as  it  probably  would,  the  action  of  the  sulphur  dioxide 
would  undoubtedly  be  enhanced. 

The  sixth  series  of  exposures  was  made  with  the  direct  object 
of  elucidating  this  point,  and  at  the  same  time  of  arriving  at  some 
idea  of  the  lower  limit  of  dilution. 

The  packages  which  had  been  exposed  to  the  moist  air  felt 
damp  throughout,  as  if  they  had  been  immersed  in  the  Clayton 
gas,  although  they  dried  more  quickly  ;  but  those  which  had  been 
exposed  to  sulphur  dioxide  diluted  with  oMinary  air  felt  quite 
dry.  The  increase  in  the  toxicity  of  the  gas  in  presence  of 
moisture  is  very  clearly  shown  by  the  results  ;  typhoid  germs  are 
entirely  destroyed  in  16  hours,  even  by  0*5  per  cent,  gas,  in 
presence  of  moisture  sufficient  nearly  to  saturate  the  diluting  air, 
and  a  considerable  proportion  are  destroyed  in  6  hours  by  the 
same  treatment.  But  when  the  diluting  air  only  contains  an 
average  amount  of  moisture,  typhoid  is  unaffected  even  by  16 
hours  exposure  to  gas  of  this  percentage. 

As  far  as  plague  prevention  is  concerned,  the  difference,  such  as 
it  is,  is  negligible.  The  cultures  observed  to  survive  the  longest 
were,  as  a  matter  of  fact,  some  of  a  batch  exposed  to  the  Clayton 
gas  (Third  Series)  ;  they  were  destroyed  in  2  hours  when  the 
proportion  of  sulphur  dioxide  had  risen  to  14  per  cent. 

Taking  the  experiments  as  a  whole,  it  seems  that  t?ie  duration  of 
the  exposure  is  of  much  more  importance  than  the  percentage  of 
sulphur  dioxide^  and  that  it  is  quite  unnecessary  to  aim  at 
introducing  a  high  percentage  of  this  gas  into  the  place  under- 
going (lisinl'ection.  An  exposure  of  24  hours  to  a  gas  containing 
2  i>er  cent,  of  sulphur  dioxide  would  give  far  more  certain  results 
than  an  expo«?ure  of  say  4  hours  to  a  12.  per  cent,  gas,  and  would 


ft&Mxc  iiat<B  die  addition^'  advantage  that  the  atdphar  (liozliAa  1^  tfdi- 
Dm^  fi  dilattom  oould  be  distribnted  orar  seveMl  timea  the  ^Mssitta 
M*^^  aame  cogt. 

•  It  may  be  safely  ooncloded  that  plagae  bacteria,  aod  pcobaUly 
those  <A  chimera,  would  be.  destroyed  by  6  hoara'  expoasra  to  a 
gaa  oontalning  2  per  oent  of  suli^ar  dioxide,  but  tint  tiw  mon 
raalitaiit  typhoid  microbeB  wonld  reqiUre  from  twice  to  fonr  tlmmi 
this  time.:  Anthrax  ^oree  would  probably  be  aoaSeotod  Ib  any 


III. — THB  TIHB  BBQOIKBD  FOB  OOXPLBTB  PBBHTBATIOII 

or  A  Cargo. 

The  npidity  wlUi  vhioh  the  experimental  shed  ooold  be  filled 
to  the  eeyea  with  gas,  taken  in  conjunction  witli  tho  reutiUs 
deaeribedaboreileaTeanodoiitit  as  tu  the  efliciency  of  the  Clayton 
prboewfor  the  diainfeetton of,  aod  destruction  of  rate  und  insecte 
m  oabhu.BtorO'^OOmi,  en^e-i-ooms,  empty  holds,  anil  other  open 
apaoee  on  ahipboatd.  If  the  liold  is  charged  with  gas  nntil  the 
retom  i^pe  iiMicatee  10  or  IS  per  cent.*  as  the  Clayton  Company 
vepommendi^  and  iatbenl^  closed  for  several  hours.no  rat  can 
poaalbly  escape  deatmotion,  and,  with  the  exception  of  anthrax, 
the  BOrrlTal  of  bacteria  la  so   improbable  that  it  need   not  I>e 


When,  howerw,  the  hidd  Is  filled  wltii  a  dmurty-fneksd  nasi 

of  cargo,  anch  as  bales  or  sacks  tightly  wedged  together,  this  oon- 
cltiBion  ie  no  longer  valid.  In  apite  of  the  apparently  good  circala- 
tion  of  the  gas  over  tLe  upper  surface  of  the  cargo,  and  down  the 
spacea  between  the  cargo  and  the  ship's  sides,  it  is  evident,  from 
Dr.  Haldane's  observations  (Part  I.  of  this  Report)  that  thtire  most 
be  places  in  the  hold  or  caigo  in  which  the  proportion  of  anlphor 
dioxide  never  reaches  the  very  small  amoant  fatal  to  rodents  and 
insects.  The  bactericidal  properties  of  a  gas  in  wldch  rats  can  live 
are  probably  negligible. 

If  stilphtir  dioxide  is  absortwd  to  any  extent  by  articles  of  cargo, 
the  existence  of  such  localities  and  the  consequent  escape  of  a 
certain  nnmber  of  rats  and  inserts  would  be  explained.  A  fact 
which  points  strongly  to  such  al»orption  is  that  in  practice  it  is 
found  nimeceseary  to  expel  the  gas  by  driving  in  air  after 
fnmigation. 


(a.)  The  Absorption  of  Sulphur  Dioxide  by  Variom 
Substances. 

As  a  preliminary  measure  I  made  a  nnmber  of  experiments- on 
the  extent  to  which  pare  aalphnr  dioxide  is  absort>ed  by  ordinary 


*  The  bniette  profided  by  the  CUylon  Oomptuty  for  fwiJcing  a  nptd  wHmmtiim 
cA  the  peroentage  of  mlphnr  dicndde  givei  resnlta  from  1  to  3  per  oent.  too  hifh. 
If  »  dednotloQ  of  1  i  per  cent,  be  made  itx  reading  are  saffldently  acnniMe  for 
pnetii»l  porpoeea. 


%iid  Wada. 
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textile  and  food  materials.  The  material  under  observation  was  apf.  a  no  ! 
placed  in  a  flask  connected  witli  a  mercury  pressure-gaoge,  and  De«ttraetionot 
the  air  in  the  flask  was  then  replaced  by  sulphur  dioxide.  dSS^SSioboi 

Most  substances  absorb  the  gas,  some  very  rapidly  and  in  large  dx&  Hakb»e 
amount,  others  comparatively  little  and  slowly.  The  extreme  '  "*  " 
cases  appear  to  be  wool  and  cotton.  Cotton  has  not  the  least 
absorbent  action  on  the  gas,  whilst  wool  absorbs  it  to  a  remarkable 
extent,  slowly  when  the  wool  has  previously  been  dried  at  steam 
heat,  and  very  quickly  when  the  ordinary  amount  of  hygroscopic 
moisture  is  present.  If  a  tlask  filled  with  sulphur  dioxide  be 
packed  quickly  with  wool  yam,  and, then  inverted  in  a  vessel  of 
mercury,  the  absorption  is  so  rapid  that  the  mercury  will  rise  in 
the  course  of  half  an  hour  half  way  into  the  flask,  which  may  bo 
refilled  with  the  gas  four  or  five  times  before  absorption  ceases. 

Other  textile  fibres  such  as  jute  absorb  sulphur  dioxide  with 
moderate  rapidity,  but  not  to  the  same  extent  as  wool.  Ordinary 
grain,  such  as  wheat  and  barley,  absorbs  to  about  the  same  extent 
as  jute.  Flour  also  absorbs  the  gas  foirly  readily,  as  do  tea,  ground 
coffee,  cocoa  powder,  and  the  like. 

The  absorbed  sulphur  dioxide  is  very  loosely  combined.  It 
disappears  rapidly  from  wool  merely  on  exposure  to  air,  and  most 
of  the  gas  is  given  up  when  the  wool  is  introduced  into  a  vacuum. 
It  is  difficult  to  arrive  at  exact  figures  in  the  case  of  fibres  ;  a  bale 
of  compressed  wool  would  absorb  at  least  10  times  its  own  volume 
of  the  undiluted  gas,  probably  two  or  three  times  as  much. 

Flour  and  similar  po^i'ders  do  not  give  up  the  gas  nearly  as 
readily,  especially  when  at  all  moist.  Wheaten  floor  containing 
the  ordinary  amount  of  moisture  taken  up  from  the  atmosphei-e, 
holds  when  saturated  1*2  per  cent,  of  sulphur  dioxide  by  weight,  or 
about  4^  times  its  volume  of  the  undiluted  gas. 

'Vhe  disappearance  of  the  sulphur  dioxide  from  a  loaded  hold 
after  treatment  by  the  Clayton  process  is  thus  explained.  If  the 
gas  is  absorbed  by  the  cargo  to  even  a  fraction  of  the  extent 
indicated  by  the  laboratory  experiments,  its  penetration  into 
the  remoter  parts  of  a  loaded  hold  must  require  a  very  long  time. 
In  order  to  gaia  some  idea  of  the  time  which  woold  be  required 
in  practice,  I  examined  the  gases  drawn  from  the  interior  of  bales 
of  fibre  while  actually  exposed  to  the  Clayton  gas. 


(b.)  The  Rate  of  Penetration  of  Clayton  Gas  into  Bales 

of  Fibre. 

The  materials  selected  were  jute  and  wool,  as  having  moderate 
and  great  absorbtive  powers  respectively.  The  experiments  with 
wool  were  made  by  desire  of  the  Clayton  Company,  whom  I  have 
to  thank  for  the  loan  of  the  bale.  I  selected  the  jute  from  a  liu^ 
stock  by  courtesy  of  Messrs.  W.  F.  Malcolm  &  Co.,  wholesale 
merchants  of  London.  The  bales  Were  treated  just  as  imported, 
without  removing  the  binding  bands  of  the  jute  or  the  canvas 
covering  of  the  wool. 


I 
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The  gBSflB  in  the  interior  of  the  fade  were  dnwn  fiS.ihtoaA  a  . 
fliendor  steel  tube  of  15  mm.  bora^  wUdi  ms  jHorided  iriu  a 
sharp  point  of  hardened  steel  so  that  it  oould  he  furoed  into  the 
bale.  The  bore  terminutt^  in  a  cbannd  tnosrerae  to  the  prant, 
.And  at  a  short  ilistance  fn>m  ii,  a»  that  the  tube  dMHUd  not  bacht^md 
dnriog  insertion.  I  fount!  it  prMttenlir  impwahle  to  porohaas  a 
tnbe  of  this  description,  and  QaiUj  oUainad  it  bj  the  eooiteay  at 
Ur.  J.  B.  Evans,  tbe  Chief  Eugbieer  to  the  Oaytmi  Company, 
who  not  only  ea^eet^d  a  mtithod  itf  ooimU  action  in  acraired 
aectious,  but  was  goud  eiiuugli  to  ecwatmet  the  inBtnuasat  at  hie 
own  lathe. 

The  bale  was  placed  on  end  with  the  end  of  the  ste«l  tube 
opposite  one  of  the  porthoIet4  of  the  shed,  throagh   the  wooden 

I  cover  of  which  a  g\as^  tutie  of  the  aamt'  liore  {tsai^,  conneete^l 
b«rmeiii-Bll.v  with  the  sti-el  tube.  .^  jsw  sampler  was  connected 
through  a  llii-ee-way  tap  with  the  protruiliug  end  of  (he  gl3U»  tafoe, 

1^80  that  the  tubes  could  lie  washed  om    with  the  gas  befoi«  each 

;  Bunple  waH  takeji  for  »ualy«^ 

1.    BxfieriiHenta  "«  JhU. — The  biile  measnred  X'  x  2U  x  20 

inches,  its  cubic  content  being  therefore  about  11*5  cubic  feet>  or 

327  litres.     Calculating  from  (be  a)»orpiioo  experiments,  this  bale 

(  would  require  at  ieasi  45  cubic  feet  of  undiluted  sulphur  dioxide 

for  450  cubic  feet  of  10  per  cent.  Clayton  gaa  for  complei© 
tatuiation.  The  total  qusJitity  of  gas  drawn  off  for  analysis  did 
not  exceetl  frS  litre  in  any  one  eel  of  experiment*,  ao  that  the 
error  introduced  by  drawing  external  gas^  into  the  Iwile  was 
negligible. 

(1.)  The  bale  was  exposed  for  3^  hoora  to  a  gas  containing  from 
10  to  15  per  cent,  of  Balphor  dioxide. 

The  gaa  drawn  from  the  interior  of  the  bale  before  the  experiment 
was  commenced  proved  1:0  be  ordinary  air.  As  Boon  as  the  shed 
began  to  fill  with  the  sulphurous  gas,  the  peroentage  of  oxygen  in 
the  bale  gas  began  to  diminish,  and  that  of  nitrogen  to  increase, 
bnt  no  tnce  of  enlphar  dioxide  was  found.  Next  day  after  the 
Bhed  had  been  aired,  the  gas  in  the  bale  was  again  nmmal  air. 
The  analyees  are  appended. 
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The  composiUon  of  the  gas  in  the  shed  at  the  times  the  samples  ^^^-  ^°- 
were  taken  from  the  bale  was  as  follows  (neglecting   carbon  Deatrurtion 

aiOXlde)  : —  Disinfectloo 

Shipboard; 
Drs  Haldan 
and  Wada 


II. 

III. 

Nitrogen 
Oxygen 
Snlphnr  dioxide 

i               ! 

79-9 
...  '           6*6 

13-6 

1 

1 

1 
'       80-0        1 

7-8 

12-6 

After  removing  the  sulphur  dioxide,  the  i*esidtial  gases  had  the 
composition  : — 

II. 

III. 

- 

Nitrogen 
Oxygen 

•  •• 

92-4 
7-6 

91-4 
8-6 

1 

1 
1 

The  close  agreement  between  the  percentage  of  oxygen  in  the 
gsis  drawn  from  the  bale^  3nd  the  percentage  in  the  surrounding 
atmosphere  of  Clayton  gas  after  removing  the  sulphur  dioxide, 
indicates  that  the  bale  is  quickly  penetrated  by  the  surrounding 
atmosphere,  but  that  the  sulphur  dioxide  is  absorbed  by  the 
jute.  This  conclusion  was  entirely  borne  out  by  a  second 
experiment. 

(2.)  The  bale  was  exposed  for  8  houra  to  a  gas  of  fluctuating 
composition.  The  percentage  of  oxygen  in  the  bale  gas  fluctuated 
'^ith  the  percentage  in  the  surrounding  atmosphere  after  removal 
of  the  sulphur  dioxide,  but  at  an  interval  of  from  30  minutes 
to  an  hour.  This  is  very  clearly  seen  when  the  respective 
percentages  are  plotted  in  curves  against  time. 
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APP.  B,  K 

Desftnictti 
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■  t<        t  vai'iatiiiii  In  ilu-  amonnt  of  cai'bon  dioside  in  th^  ^» 

friiiii  fhc  u^le  is  a  real  one,  iiuil  i^  dae  at  the  uuleet,  as  alreudv 
meQltoneil,  to  the  combnBlion  of  the  methylated  spirit  naed  lo 
ignite  the  enlphor.  The  snbBequent  rariations  are  probably 
accoanted  for  by  the  pi-eptmce  of  foreign  organic  matter  in  the 
charges  of  anlpbur ;  scrnpeof  wood  and  other  carbonaceonB  inatier 
were  often  present.  Sulphur  dioxide  could  not  be  found  by  the 
moet  tletioate  teats. 

In  lioth  these  experiments  the  point  of  the  steel  tube  was 
driven  as  nearly  as  puasible  to  the  centre  of  the  bale,  which  stood 
on  end,  Aa  Ibe  shortest  edge  of  the  bale  w&g  18  incbee  long, 
the  shortesf  distance  from  the  inlet  of  the  tube  to  the  exterior  of 
the  bale  w"  uKmn  n  in^iiiui  Ttio  jnte  had  been  powerfully 
oompreatied,  -  1  dense,  so  that  circnlation 

through  oh"  (  out  of  the  tjuestion.    The 

gas  probal  *  aimple  diffusion,  just  as  it 

would  peno  i  iiu  is  earthenware. 

Although  piBi'S  thus  ditfnse  in  and  oat  of  the  bale  with 
rslntivcly  grout  nipidity,  the  sulphur  dioxi<le  is  absorbed  so  fast, 
UiKt  no  trace  of  the  gas  penetnitee  to  the  centre  of  the  Ixtle  in  the 
course  of  8  hours, 

(.'(,)  In  a  thin!  experiment,  the  point  of  the  tube  was  placed 
SJ  inches  from  the  Kurfuce  of  the  hale.  The  int«  was  so  hard  and 
dense  that  there  was  uo  ])OSBibiIity  of  leakage  along  the  ontelde 
of  llie  tube.  .Vfter  the  first  boar  the  proportion  of  sulphur 
diiiNiilc  in  (he  sh-vi  w:i«  maintained  lietwpi'n  1"2  and  IS  per  cenf., 
the  gas  after  removal  of  the  sulphur  dioxide  containing  between 
7  and  8  per  cent,  of  oxygen,  A  sample  of  gas  drawn  from  the 
bale  after  1^  hours  contained  ti*8  per  cent,  of  oxygen,  and  no 
sulphur  dioxide. 

A  second  sample  taken  after  6  boars  from  the  start  contained 
8*3  per  cent,  of  oxygen,  and  1*5  per  cent,  of  sulphnr  dioxide. 
The  composition  of  the  gas  in  the  shed  had  remained  steady  at 
about  13  per  cent,  for  two  hours  previoasly. 

The  snlphnr  dioxide  thns  penetrates  in  small  qoantity  abont 
one-third  of  the  way  into  the  bale  in  the  coarse  of  o  hours. 

2.  ExperimmUB  on  Wooi. — The  bale  employed  was  covered 
with  canvas.  It  measured  28  x  35  x  29  inches,  its  cnbic  content 
being  therefore  about  16'.*)  cubic  feet.  The  steel  tube  waa 
immersed  to  a  depth  of  10  inches.  From  the  absorption  experi- 
ments the  bale  would  require,  for  complete  sataration,  at  least 
169  cubic  feet  of  undilnt«d  sulphur  dioxide,  or  1,650  cubic  feet  of 
10  per  cent.  Clayton  gas. 

The  gas  inside  the  hale  on  starting  ^vas  ordinary  air.  After 
r>0  minutes  the  sulphur  dioxide  in  the  surrounding  gas  was  at 
about  11  per  cent.,  and  the  oxygen  after  removal  of  the  sulphur 
dioxide  nbont  9  per  cent.  The  oxygen  in  the  bale  gas  was  then 
17'I  per  cent.,  corresponding  with  the  amount  present  in  the 
surrounding  gas  about  half-an-honr  previously.  At  3  hours  from 
(he  start,  the  external  gas  having  for  some  time  averaged  aboat 
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13  per  cent,  of  Bulphnr  dioxide,  and  6*5  per  cent,  of  oxygen  app.  b.  no. 
after  removing  the  solphnr  dioxide,  the  internal  gas  contained  Destruction 
6'3  per  cent,  of  oxygen.  At  53  hours  the  percentage  of  sulphur  *§friniTOrioxi 
dioxide  in  the  external  gas  had  risen  slightly,  whilst  that  of  §^^;^» 
oxygen  had  fallen ;  the  bale  gas  then  contained  6*0  per  cent,  of  and  wade 
oxygen. 

In  none  of  the  samples  was  the  slightest  trace  of  sulphur 
dioxide  present.  The  results  being  substantially  the  same  as 
with  the  jute,  the  investigation  was  not  carried  further. 

3.  Experiments  an  Cotton. — I  had  no  opportunity  of  carrying 
out  similar  experiments  with  cotton  in  bale,  but  from  the  results 
of  laboratory  experiments  made  on  a  smaller  scale  it  is  probable 
that  sulphur  dioxide  would  penetrate  rapidly  to  the  centre  of  a 
bale  of  cotton.  As  I  have  already  stated,  cotton  has  no  absorbent 
action  on  sulphur  dioxide,  and  if  a  mixture  of  the  gas  with 
air  be  forced  through  a  long  tube  packed  with  cotton  fibre, 
sulphur  dioxide  appears  at  once  in  the  issuing  air;  with  jute, 
and  most  of  all  with  wool,  there  is  much  delay  in  the  appearance 
of  the  gas. 


Thes(^  results  render  it  clear  that  with  the  exception  of  cotton 
the  disinfection  of  material  in  bale  cannot  be  effected  by  means 
of  sulphur  dioxide.  They  fm'ther  throw  grave  doubt  on  the 
possibility  of  distributing  throughout  a  loaded  hold  a  percentage 
of  sulphur  dioxide  sufficient  to  kill  every  rat. 

The  bales  in  the  hold  are  very  closely  packed,  and  there  is  no 
doubt,  from  the  above  experiments,  that  gases  will  penetrate  with 
great  rapidity  throughout  the  mass,  especially  if,  as  is  probable, 
numerous  narrow  channels  exist  between  the  bales.  But  it  is 
equally  clear  that  in  the  great  majority  of  cases  the  sulphur  dioxide 
will  be  absorbed  in  the  coarse  of  this  diffusion,  and  that  animals 
taking  refuge  in  the  interstices  between  the  bales  and  sacks  will 
escape  its  action. 

On  the  other  hand,  if  the  air  in  the  hold  could  1)e  replaced 
by  Clayton  gas  containing  a  sufficient  percentage  of  sulphur 
dioxide,  and  therefore  a  sufficient  deficiency  of  oxygen,  rats  and 
mice  would  be  asphyxiated  from  lack  of  oxygen,  although  insects 
would  still  escape. 

It  is  very  doubtful,  however,  whether  the  percentage  of  oxygen 
can  be  reduced  to  the  necessary  extent.  The  lowest  percentage 
I  found  in  gas  from  a  bale  was  5-5  (p.  352).  This  might  suffice  to 
asphyxiate  some  animals,  but  many  would  survive,  and  to  erftnre 
their  complete  extermination  the  oxygen  would  have  to  be 
reduced  to  4  per  cent.,  which  there  is  reason  to  believe  ts 
impossible  under  the  conditions. 


kBiMxI  It  ig  probable  thereforf  thai  with  ordinary  cargoes,  excoptingl 
cotton,  rats  iu  loaded  holds  will  not  be  completely  exterminated  I 
_^  bj-  &ay  sulphur  dioxide  process  in  a  reaiwnable  time,  unlese  aooM  J 
^i^  such  modiSi?atioii  is  adopted  aa  the  addition  of  carbonic  oxide  ] 
auggeated  in  Part  111.  of  this  Reporl.  In  any  case  inaects  and  1 
bacteria  will  Dot  be  affected,  except  in  thoee  places  to  which  the  | 
■uipliur  dioxide  hmt  &ee  aooeM. 


IT.— TBI  QVHHOB  ««  I»*ai^ 

Dm-ing  the  above  inveatigationa  opportunity  was  taken  to 
expose  many  samples  of  maleriala  and  foodatnffis  to  the  action  of 
the  gas.  Some  of  the  specimens  were  exposed  directly,  some 
were  ooTered  with  paper  or  placed  in  cotton  bags,  whilst  others 
were  made  up  into  packages  and  bandies.  The  specimens  may 
he  conveniently  classitied  as  follows : — 

Textile  materials,  fabrics,  furniture,  &c.  ^flM 

Metalii.  ^^H 

Seed  andgnin. 
FoodfltDflB  and  the  like. 


(a.)  TVoMIs  MaUnaU,  fahrict,  ^ 

Materials  and  fabrics  directly  exposed  to  the  Claybm  gaa 
iDvariably  become  very  damp,  and  even  when  wrapped  ap  Uie 
dampness  iB  often  very  noticeable.  Fabrics  exposed  m  a 
horizontal  position  to  the  direct  action  of  the  gas  retain  this 
dampness,  and  are  found  to  contain  comparatively  larf^e  quantitieg 
of  free  stilphoric  acid,  which  may  alter  or  destroy  Ae  colour,  or 
even  cause  the  disintegration  of  the  fabric 

When,  however,  the  fabric  is  suspended  in  a  vertical  podtjon, 
or  if  horizontal,  is  covered  with  a  single  layer  of  the  thinnest 
tissue  paper,  it  suffers  little  or  no  damage ;  the  dampaeBS  and 
odonr  of  sulphur  dioxide  disappear  rapidly  on  airing  ;  sulphuric 
acid  is  absent,  and  the  colour  in  the  great  majority  of  cases  is 
unaffected. 

The  damage  done  to  textile  goods  directly  exposed  to  the  fames 
is,  except  in  a  smalt  minority  of  oases,  entirely  dne  to  the  action 
of  sulphuric  acid.  Sulphur  dioxide  has  no  permanent  effect  on 
fabrics  unless  they  are  deliberately  wetted  before  or  immediately 
after  exposure,  and  with  goods  containing  the  normal  amount  of 
hygroscopic  moisture  even  the  slight  temporary  action  is  scarcely 
noticeable. 

It  should  be  stated  that  owing  to  the  lealciness  of  the 
experimental  shed  the  gas  had  to  be  pumped  in  steadily  daring 
the  greater  part  of  each  exposure,  and  the  amount  of  sulphur 
trioxide  deposited  on  the  unprotected  materials  in  these  ex- 
perimente  was  therefore  several  times  greater  than  would  occur  in 
practice. 
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The  fabrics  exposed  may  be  classified  as  under  :— 

OoTTOn^-eotU. 


Wool. 

Flush  (uphoUtery) : — 
Maroon. 
Green. 

doth:-^ 
Crimson. 
Bark  green. 
Medinm  blue. 
Violet. 

FUinnsl : — 
Scarlet. 
White. 

Blanket  ;— 

Varioos  oolonrs. 

Tapestry : — 
Turkey  red. 
Bright  green. 

Spun  yarn : — 
Grey. 


Silk. 

Ifidia  silk,  thin : — 
Soarlet. 
Dark  bine. 

French  sUk^  thick  : — 
Dark  bine. 

Satin : — 

Pale  bine. 

Wool  and  Cotton. 

Beige : — 

Strawberry. 
Sage  green. 
Lilac. 

Cotton. 

Calico  prints : — 

Scarlet  and  yellow. 
Pink. 


Calico  |>W«/*— oont. 
Bine. 
Lilao. 

Sateen: — 

Dark  red  (Congo), 

Pink. 

Yellow. 

Pale  bine. 

Lilao. 

Velveteen : — 
Pink. 
Pale  Bine. 
Medinm  bine. 

Cretonne: — 

Grey-green  and  pink. 
Green,     brown,     and 

yellow. 
Turkey  red. 
Green. 


The  samples  were  exposed— 
{a.)  Horizontally  on  tables  3^  feet  from  the  floor. 
(b,)  The  same,  but  coyered  with  a  sheet  of  thin  tissue  paper, 
(c.)  Hung  on  lines  about  7  feet  from  the  ground. 
(d.)  Made  into  a  bundle,  wrapped  in  a  blanket. 

The  bundle  was  exposed  on  several  occasions,  altogether  for 
20  hours.  The  blanket  in  which  it  was  wrapped  became  very 
damp  and  contained  a  considerable  amount  of  free  sulphuric  acid. 
When  opened  after  each  exposure  the  contents  smelled  strongly 
of  sulphur  dioxide,  but  lost  the  smell  quickly  on  airing,  as  also 
the  slight  dampness.  The  odour  was  simply  that  of  sulphur 
dioxide,  and  not  unpleasant  when  dilute.  Some  ladies  to  whom 
I  submitted  the  samples  compared^the  odour  to  that  of  **  aromatic 
vinegar."  I  have  on  no  occasion  observed  any  unpleasant  odour 
(other  than  the  pungent  odour  of  the  sulphur  dioxide).  Even 
when  the  fabrics  were  permanently  damaged  by  sulphuric  acid 
there  was  no  residual  smell.  The  peculiarly  persistent  odour 
observed  by  Dr.  Haldane  after  the  disinfection  of  the  Bavaria  by 
the  Clayton  process  (Part  I.  of  this  report)  was  evidently  quite 
exceptional,  and  was  probably  due  to  the  presence  of  a  small 
quantity  of  selenium  in  the  sulphur.  A  selenium  compound  which 
is  formed  when  selenium  is  burned  in  air  has  a  characteristic  odour 
not  unlike  that  of  putrefying  rats ;  this  odour  was  recognised  by 
Dr.  Haldane  as  very  similar  to  that  which  was  observed  on  the 
Bavaria.  I  was  unable  to  obtain  a  specimen  of  the  sulphur  used 
on  that  occasion,  nor  any  information  as  to  its  source.  Sulphur 
recovered  from  alfeili  waste,  and  thus  derived  ultimately  from 
pyrites,  may  well  contain  traces  of  selenium. 

W34  Z 


APP.B,NC 

Dectmetioi 
Bats  and 
Diainleetio 
Shipboard 
Dr8.Halda 
and  Wade. 
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»p.B.Nal       The  only  fabrics  showing  any  change  in  colour  when  placed 

itrnetion  of   Bide  by  Bide  with  untreated  Bpecimens  were  the  wool  tapestrieB, 

tof^tonoa  til®  'wool  yam,  and  the  coloured  prints.    The  bright  green  tapestry 

^ttSdiiie^  was  distinctly  yellower  in  shade,  that  is,  was  slightly  bleached. 

1  Wade.        The  turkey  red  tapestry  had  changed  to  a  somewhat  browner  hue. 

The  grey  wool  yam  was  distinctly  brighter  in  appearance,  and 

bluer  in  shade.    The  white  back^und  of  the  calico  prints  had 

become  slightly  yellowish,  causing  the  printed  colours  to  appear 

somewhat  duller ;  the  colours  themselves  were  unchanged.    The 

changes  however  were  v6ry  slight,  and  were  only  detected  by 

direct  comparison  with  the  originals. 

The  fabrics  which  had  been  exposed  to  the  direct  action  of  the 
gas  were  exceedingly  damp,  and  wherever  the  sur&ce  had  been 
exposed  horizontally  were  very  acid  with  sulphuric  acid.  They 
did  not  dry  when  aired,  but  remained  clammy  for  days,  and  were 
gradually  rotted  by  the  acid.  The  colours  were  generally  speaking 
paler  and  duller,  although  many  of  the  more  delicate  colours 
which  would  be  expected  to  be  the  most  susceptible  remained 
unaffected.  The  most  marked  change  was  that  of  the  dark  Congo- 
red  sateen,  which,  as  is  usual  with  dyes  of  this  class,  was  turned 
dark  blue  by  the  free  sulphuric  acid.  Sulphur  dioxide  had  no 
action  on  this  colour. 

The  scarlet  silk  was  blackened  and  destroyed,  and  most  of  the 
fabrics  were  slowly  disintegrated  and  rendered  rotten  wherever 
the  sulphur  trioxide  had  fallen. 

The  fabrics  hung  on  the  line  were  much  damper  than  those 
wrapped  in  the  blanket,  but  were  only  damaged  in  those  places 
on  which  the  sulphur  trioxide  could  settle.  A  piece  of  the  Congo 
red  sateen  which  had  been  thrown  across  the  line  showed  a  dark 
blue  strip  at  the  fold. 

Some  garments  were  bung  in  the  shed  on  one  occasion,  while 
others  were  packed  loosely  in  the  steel  trunk  already  mentioned 
in  connection  with  bacteriological  experiments.  Where  exposed 
to  the  shower  of  sulphur  trioxide  particles  or  mist  they  were  for 
the  most  part  damaged.  A  grey  tweed  coat  was  stained  red  on  the 
collar  and  shoulders,  and  in  patches  down  the  back,  and  parts  of 
the  lining  which  happened  to  face  upwards  were  also  affected. 
Some  grey  flannel  trousers  were  also  stained  bright  red  in  patches, 
and  a  dyed  black  sheepskin  rug  was  similarly  damaged,  the  tips 
of  wool  being  stained  red.  The  black  canvas  backing  was  also 
stained  in  patches,  but  the  leather  under  the  backing  was  not 
affected. 

On  the  other  hand  a  knitted  blue  jersey,  although  very  damp 
and  acid,  remained  unchanged :  it  was  probably  dyed  with  indigo 
the  colour  of  which  is  not  affected  by  sulphuric  acid.  A  lady's 
coat  of  red  cloth  and  dressing-gown  of  striped  red  and  pink 
flannelette  were  unaffected,  as  was  the  black  cloth  skirt  of  a  lady's 
dress. 

The  clothes  packed  in  the  trunk  were  unaffected  except 
around  the  edges  near  the  sides  of  the  trunk.  They  had  been 
f>acked  loosely,  leaving  numerous  narrow  channels  down  the  sides, 
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and  in  suoh  places  red  patches  frequently  occurred.    The  heavy  A>p.B,No.a. 

gas  had  evidently  passed  through  the  opening  between  the  body  Destnioiioii  of 

of   the    trunk  and   the    somewhat    badly  fitting  lid,  and   had  DtoTnf^ioaoB 

descended  the  channels  with  sufficient  rapidity  to  carry  in  the  Shipboitrd^ 

sulphur  trioxide  mist    The  clothes  felt  damp  throughout,  and  and'wada. 
took  two  or  three  days  to  dry.    There  was  no  unpleasant  odour  at 
any  time. 

Various  other  articles,  such  as  gloves,  books,  brushes,  &c.,  placed 
in  the  trunk  were  unaffected.  The  books  smelled  throughout  of 
sulphur  dioxide,  but  lost  this  after  airing  for  a  day  or  so.  The 
paintwork  of  the  steel  trunk  was  unaffected. 

Making  due  allowance  for  the  excessive  amount  of  sulphur 
trioxide  necessitated  by  the  conditions  of  the  experiments,  it  is 
obvious  that  textile  fabrics  cannot  be  exposed  to  the  direct  action 
of  the  Clayton  gas  without  considerable  risk  of  damage.  Even 
when  on  one  or  two  occasions  the  exposure  was  cut  short,  and 
the  amount  of  sulphur  trioxide  was  comparable  with  that  which 
would  occur  in  practice,  a  considerable  amount  of  sulphuric  acid 
was  still  deposited,  which,  although  insufficient  to  stain  the  cloth, 
caused  it  to  become  rotten  in  course  of  time. 

When,  however,  the  fabrics  were  protected  from  the  sulphur 
trioxide  merely  by  a  single  thickness  of  tissue  paper,  they  escaped 
without  damage  (except  occasionally  suoh  slight  changes  of  colour 
as  I  have  mentioned  in  connection  with  the  bundle).  This  result 
appeared  at  first  so  remarkable  that  I  repeated  the  experiment 
under  various  conditions.  Sometimes  the  fabric  was  completely 
enclosed  in  the  paper,  sometimes  it  was  merely  covered  loosely, 
and  on  other  occasions  part  was  covered  while  part  was  left 
exposed.  I  have  no  doubt  that  all  damage  can  be  obviated  by  this 
simple  precaution. 

The  presence  of  sulphuric  acid  was  proved  in  all  the  cases 
mentioned.  On  the  occasion  when  the  garments  were  stained  red, 
I  spread  some  sheets  of  tissue  paper  on  a  table  and  afterwards 
examined  them  quantitatively.  The  only  acid  present  after  airing 
was  sulphuric  acid,  and  this  was  in  the  free  state.  After  5  hour*s 
exposure  to  the  gas  under  these  conditions  the  paper  contained 
1*0  to  3*4  milligrams  of  pure  sulphuric  acid  per  square  centimetre, 
or  roughly  from  one-third  of  an  ounce  to  one  ounce  per  square 
yard. 

It  may  be  concluded  that,  with  reasonable  precautions,  no 
sensible  damage  need  be  done  to  the  upholstery,  cabin  fittings  and 
passenger's  luggage  during  fumigation  by  the  Clayton  process. 
As  I  have  already  pointed  out,  it  is  doub&ul  whether  fabrics  in 
large  bales,  packed  loosely  in  a  hold,  can  be  saturated  with  sulphur 
dioxide  ;  but  the  damage  to  dyed  and  printed  goods  would  be 
negligible  even  in  the  case  of  complete  saturation. 

(b.)  Metals. 

Various  metals  were  exposed  from  time  to  time  with  substan- 
tially the  same  results  as  with  the  fabrics.    With  the  exception  of 
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Sure  ipaltl  leaf  and  platiuum,  all  metals  are  badly  tarnished  whei* 
anitHvI  bv  the  sulphnric  acid.     Even  standard  gold  is  blackened. 
I   But  if  tb*f  nicl»l  he  protwtwl  from  the  snlphar  trioxide,  either  by 
'  two  layt-rfl  of  tissne  pnj>er  {one  ie  insufficient,  as  the  damp  paper 
may  come  din>ctty  in  contact  with  the  metal),  or  by  smearing 
with   a   paate  of   ground  chalk   (whitening),  the   tarnishing   is 
ufigllyiblo. 

The  meUUs  verv  mainly  cut  from  thin  sheet,  and  well  polished 
before  expoAore.    The  following  were  exposed  : — 


Alumininu. 
Ahiminium  broiiu. 
Coupor,  brotute,  and  hnm. 
Gold,  pnre  and  staodsKl. 
Iron  and  eiv«l. 


Lead  and  pewter.  _ 

Nickel  and  German  silveU 
Piatinnm.  * 

Tin- 
Zinc. 


hid^b— 


Variou*  other  ohaMrations  irere  made  incidentally  in  the 
omnw  of  thi>  inTMtlgtUion.  The  painted  steel  trank  preriously 
.  auttttonv*^!  was  old.  and  the  metiil  W38  expoeed  in  varions  places  ; 
h  ^mpl;  tilack«aeil,  and  did  not  mst.  The  brass  luck  was 
torniiJioil  whcrt'  ihi>  lactiuer  had  worn  off,  but  only  slightly,  its 
■Urfwx*  K<in^  ^■vrti^"»l.  Vi"hitc  metal  battons  were  blackened 
whiiff  dirv-ct  o^mtxct  with  sulphur  trioxide  was  possible,  but  were 
Itfft  qniU>  an(aruish«>d  wh^-n  protected  by  the  cloth;  in  one  case 
Ui«  proj«ctlUi{  half  of  the  button  was  blackened,  whilst  the  hid 
Utf  wuMiUbri^t. 

(c.)  5Mk  MMr  Brmm. 

Vutoo*  iNdB  wad  gnin    vwe   expoaad  in  cotton    feaga  in 

aauttitivB  of  aboat  3  lbs.  to  fii«  actlui  of  the  daytoD  gas.  The 
uiv  of  «xpoo<ur«  Tkrird  ftom  4  to  7  boon  uider  the  eonditionB 
)Hr«Tio«alj  d«t^led.  Ab  ahNody  stated,  moat  aaeda  and  Riaim 
abmrb  the  gaa  alowlj,  bat  the  gas  abaoifaed  doea  not  a]qiear  to 
ban  attj  imuMdiato  ddetarioas  action :  bariey,   for   example, 

Enuioated  aaUs&etoiil}'  after  a  5  boon'  expoaoiv.  ErflntaallT, 
weveTt  the  Mlinbar  dktxide  bilk  the  geitn,  fior  tike  mm  bariey 
bm  int»lb»  Utwr  entii^  Ikiled  to  getmlnato,  altboo^  nndar 
tte  MOW  eonditions  an  itntr«ated  aampte  oS  the  origixial  gnin 
stUl  germinated  fke^.  Tbe  only  otb«'  rhanpi  obaerred  m  in 
lape-eeed.  tbe  c«low'  of  vhi«^  changed  fkom  paj  to  mddirii- 
bn>«ik. 

The  aamplva  t(««l«d  indaded : — 


Bariey. 
Oato. 

Maiavk 


Tkwrmtd. 


aiMB  of  foodatafEs  after  expoenre  to  tbe  On^toapa 
e   «t)«neBo»   detailed    id   SectiOB  m.  as  laOe 
afcwy«ie»  «f  tm^ar  dioxideL     Tte  odowr  of  At  pa  An 
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persfate  for  days,  and  even  after  it  has  disappeared,  there  iB  often  Aw.^ 
enongh  left  in  edibles,  probably  in  combination,  to  impart  a  Q«>t^ 
distinct  and  somewhat  unpleasant  flavonr,  Dirinfoei* 

8bipbou4 
Powdered  substances,  as  a  rale,  retain  the  gas  very  persifltently.  SJa  S2 
The  flavonr  of  cocoa  powder  appears  to  be  permanently  impaired ; 
the  powder  gave  up  aulphur  dioxide  when  shaken  with  water 
even  after  2  months'  airing.  Ground  coffee  is  a!ao  deteriorated. 
The  aroma  of  tea  is  diminished,  and  the  characteristic  odour  of 
flonr  in  time  disappears.  The  Clayton  Company  placed  before 
me  samples  of  tea  and  flour,  two  of  which  had  been  exposed  to  the 
gas  i2  months  before,  whilst  the  other  two  were  untreated 
dnplicates.  I  had  little  difficulty  in  distingnishing  between  them. 
On  the  other  hand,  I  conld  detect  no  difference  in  odour  or  flavonr 
between  similar  samples  of  Demerara  sugar ;  bnt  there  was  a 
distinct  bleaching. 

Refined  sugar  and  common  salt  are  nnafEected.  Whole  coSea 
and  cocoa-nibs  are  not  changed,  nor  are  whole  pepper,  cloves,  rice, 
eago,  tapioca,  and  almonds.  Hard  biscuits  are  quite  unafEected, 
but  soft  biscuits  and  bread  are  spoiled  ;  they  have  the  unpleasant 
after-taste  of  snlphur  dioxide,  which  is  readily  extracted  from 
them,  in  the  form  of  an  alkali  bisulphite,  when  they  are  shaken 
with  water.    Oatmeal  also  retains  the  gas  persistently. 

The  most  notable  result  was  obtained  with  the  treated  floor. 
Fine  wheaten  flour  was  exposed  in  cotton  bags  to  14  per  cent, 
Clayton  gas  for  5  hours,  and  the  bags  were  then  hung  in  a  well- 
ventilated  room  for  a  week.  At  the  end  of  this  time  the  flavour 
of  sulphur  dioxide  was  still  very  distinct,  although  the  odour 
could  no  longer  be  distinguished.  The  flour,  and  also  its  aqueous 
extract,  gave  an  abundant  reaction  for  sulphurous  acid.  I  was 
informed  that  the  residual  gas  could  be  removed  by  sifting  the 
flour  and  transferring  it  to  another  bag.  It  was  therefore  sifted 
twice  through  a  flue  wire  sieve,  each  time  allowing  it  to  fall  from 
a  height,  so  that  the  particles  might  be  thoroughly  exposed  to  the 
air.  The  flour  was  improved  in  taste,  but  still  gave  an  abundant 
reaction  for  sulphur  dioxide,  of  which  it  now  contained  003  per 
cent,  by  weight,  or  about  ono-eleventh  of  its  volume. 

The  two  samples  and  control  were  made  into  loaves.  The  baker 
reported  that  the  dough  made  from  the  first  sample  failed  com- 
pletely to  "riae,"  whilst  that  made  from  the  other  rose  only  to  a 
Blight  extent.  The  yeast  was  evidently  sterilised  by  the  sulphur 
dioxide.  The  loaves  were  heavy  and  uneatable,  the  interior  being 
leaden  in  appearance,  and  scarcely  to  be  cut  with  a  knife.  In  both 
cases  there  was  a  strong  and  unpleasant  flavour  of  sulphites,  the 
presence  of  which  was  further  confirmed  by  chemical  tests.  It  was 
proved  that  the  sulphur  dioxide  was  in  combination  as  an  alkali 
bisulphit'e,  and  thus  in  a  very  stable  condition.  The  loaf  made  at 
the  same  time  from  the  untreated  flour  was  light  and  palatable. 

It  is  obvious  that  flour  which  has  been  saturated  with  sulphur 
dioxide  is  useless  for  bread-making.  But  by  reason  of  the 
comparatively  high  absorptive  power  of  the  flour,  prolonged 
treatment  would  be  absolutely  ueceBsary  if  the  gas  ie  to  peiietrat« 
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(3.)  Most  articles  of  cargo  absorb  relatively  large  volumes  of  ^^^'^^ 

salphnr  dioxide,  which  they  give  up  again  more  or  less  readily  DettmotioBi 

when  exposed  to  air.    A  bale  of  wool  absorbs  at  least  10  times  its  DMnS^um* 

volume  of  the  undiluted  gas,  anl  a  bale  of  jute  about  4  times  its  gjJ^SSj^^ 

volume,  but  a  bale  of  cotton  probably  absorbs  none  at  all.    Flour  and  waAs. 
absorbs  about  4jk  times  its  volume  of  undiluted  sulphur  dioxide,  a 
small  fraction  of  which  it  retains  very  tenaciously.  • 

The  non-poisonous  constituents  of  ^'Clayton  gas*'  (nitrogen 
and  oxygen)  penetrate  with  great  rapidity  into  the  interior  of 
bales,  but  owing  to  absorption  the  sulphur  dioxide  does  not 
penetrate  in  any  reasonable  time. 

(4.)  Dry  textile  fabrics  are  not  as  a  rule  appreciably  afEected  by 
sulphur  dioxide,  but  where  exposed  to  the  direct  action  of 
•*  Clajrton  gas  "  are  injured  by  free  sulphuric  acid,  formed  from  the 
sulphur  trioxide ;  they  may  be  completely  shielded  from  the  action 
of  this  acid  by  covering  with  paper. 

Metals  are  not  affected  by  dry  sulphur  dioxide,  but  are  tarnished 
by  the  sulphuric  acid  of  '^ Clayton  gas'*  ;  the  tarnishing  is 
negligible  if  the  metal  is  covered  with  paper  or  with  a  thin  coat 
of  whitening. 

Most  seeds  and  grain  absorb  sulphur  dioxide  to  a  considerable 
extent,  but  do  not  appear  to  be  appreciably  affected  by  it  until 
after  the  lapse  of  some  months. 

Most  dry  food-scuffs  absorb  sulphur  dioxide,  especially  when  in 
a  state  of  powder,  and  in  many  cases  retain  enough  of  tiie  gas,  in 
combination  as  a  sulphite,  to  impair  the  flavour.  The  amount 
thus  retained  in  flour  is  sufficient  to  sterilise  yeast. 

Moist  food  stuffs,  such  as  fruit,  vegetables,  and  meat,  are  uneat- 
able after  exposure  to  sulphur  dioxide. 


III.— DISCUSSION  OF  THE  PROCESSES  PROPOSED  FOR 
DESTRUCTION  OF  RATS  ON  SHIPBOARD  ;  BY  Drs. 
Haldane  and  Wadb. 

It  remains  for  us  to  discuss  the  conclusions  to  which  our 
observations  have  led  us  with  regard  to  processes  for  the 
destruction  of  rats  on  ships  with  cargoes  on  board.  Besides  the 
Clayton  process  several  others  have  been  used,  and  we  propose  to 
refer  to  them  one  by  one,  commencing  with  the  Clayton  process. 

Thb  Clayton  Process. 

For  the  treatment  of  a  vessel's  hold  the  Clayton  method 
possesses  very  distinct  advantages.  In  the  first  place  the  process 
of  filling  the  hold  with  the  gas  can  be  carried  out  simply  by 
gravitation.  The  gas  must  in  time  find  its  way  to  the  bottom 
beoauae  it  is  heavier  than  air.    Any  hold  oan  thus  be  treated. 


T.^^»Ka  1  whakerer  the  constmciioii  or  sjatem  of  Tentilation  maj  be.    In  the 

trartjooog    second  plaee  the  proce«  is  p^ectly  safe.    There  is  not  the 

InfaetioBOB  slightest  risk  of  fire  or  explosion,  and  tiie  possibility  of  as{Ayx]at- 

^IgQSbiiM^  ing  any  one  on  board  is,  with  ordinary  care,  very  remote,  as  the 

wada.        gas  is  so  unpleasant  that  any  one  exposed  to  it  would  at  once 

become  alarmed,  and  escape  long  before  any  dangerous  effect  was 

produced ;  and  moreover  the  gas  is  visible.    A  third  advantage  is 

that  the  gas,  unlike  carbonic  oxide,  kills  insects.    A  fourth  is  that, 

as  shovni  in  Dr.  Wade*s  report,  which  on  this  point  confirms  and 

amplifies  the  results  of  other  observers^  the  gas  produced  by  the 

Clayton  apparatus  is  a  very  efficient  disinfectant,  provided  it 

penetrates. 

The  disadvantages  of  the  process  are  :  (1)  That  it  causes  serious 
damage  to  various  articles  of  food,  such  as  fruit,  flour  or  meat,  and 
slight  damage  to  metal  work,  Stc.  (2)  That  it  is  absorbed  to  a 
considerable  extent  by  articles  of  cargo,  and  therefore  penetrates 
a  mass  of  cargo  very  slowly.  It  is  thus  not  nearly  so  rapid  in  its 
action  in  holds  filled  with  cargo  as  in  empty  holds,  cabins,  &c. 
Whether  it  will  with  certainty  kill  all  rats  in  a  hold  after  a  few 
hours  of  continuous  treatment  is  still  uncertain. 


BlTBNlHO  OF  SULPHUB  ON  SHIPBOARD. 

The  process  of  burning  sulphur  is  not  applicable  to  holds  full  of 
cargo  but  may  be  applied  to  cabins  and  empty  holds.  The  pro- 
portion of  sulphurous  acid  attainable  in  the  air  of  a  closed  space  by 
burning  sulphur  in  it  is  only  about  2  or  3  per  cent.,  but  this  is  shown 
by  Dr.  Wade's  experiments  to  be  amply  sufficient  to  destroy  all 
animals,  and  to  produce  a  fairly  satisfactory  disinfecting  action 
within  a  few  hours.  In  a  recent  investigation,  Drs.  Klein, 
Houston,  and  Gordon*  have  also  found  that  albuminous  emulsions 
of  cultures  of  the  following  organisms  were  killed  in  every  case 
when  dried  on  wood,  cloth,  paper,  and  linen,  and  left  for  24 
hours  in  a  room  in  which  sulphur  had  been  burnt  in  the  ordinary 
way  ;  Bacillus  typhosuSy  diphtlieriae^  and  pyocyaneiis ;  Vibrio 
cholerae ;  Staj)hylococcu8  aureus.  Spores  of  anthrax  and  tubercle 
bacilli  in  sputum  were  only  partially  destroyed.  As  the  bacillus 
of  plague  seems  to  be  more  easily  killed  by  sulphurous  acid  than 
Bacillus  typJiosus,  we  may  conclude  that  the  burning  of  sulphur 
would,  if  properly  conducted,  disinfect  cabins,  holds,  &c.,  infected 
with  plague.  At  least  1^  lbs.  of  sulphur  per  1,000  cubic  feet  of  air 
space  would  be  needed  for  each  hold.  On  the  other  hand  the 
process  is  tedious,  and  involves  risk  of  fire. 


Liquid  Sulphurous  Acid. 

Liquid  sulphurous  acid  can  be  employed  for  both  full  and 
empty  holds.  It  is  more  expensive  than  sulphurous  acid 
prepared  directly  by  combustion  of  sulphur,  but  it  will  probably 


*  Annual  Report  for  1901  of  the  Medical  Officer  of  Healbh  for  the  County  of 
I'OndoD,  Appendix  III. 


caQBe  somewhat  less  damage  than  the  Clayton  gas  or  the  bnming    A«»-_^''*' 
of  Bnlphnr,     To  use  it  efficiently  for  cabins,  holdfi,  Acprecaaiions  gEsirnci 
■would  be  needed  for  properly  dilating  it  and  diff using  it  in  the  Di^tSj.... 
air.     In  full  holds  it  would  be,  like  the  gas  from  the  Clayton  ^^"^^^ 
apparatus,  liable  to  absorption  by  the  cargo.    The  cost  of  liquid  ud  n 
sulphurous  acid,  sufficient  to   produce  an   average   2  per  cent, 
mixture  with  air  in  the  empty  holds,  &c.,  of  a  TesHel  the  size  of  the 
Bavaria  would  probably  he  about  £16,  while  sulphur  sufficient 
to  produce  the  same  effect  on  combaetion  would  coat  about  £5. 
The  saving  in  time,  trouble,  and  risk  of  fire  would  probably  more 

_   than  repay  the  (treater  cost  of  liquid  snlphurous  acid  as  compared 

ft.  with  sulphur. 
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Cabbohic  Oxide. 
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The  use  of  this  gas  was  suggested  some  years  ago  by  the  Medical 
Ifficer  of  the  Local  Government  Boartl,  and  was  reported  on  by 
Dr.  Haldane.*  The  use  of  carbonic  oxide  was  independently 
investigated  by  Dr.  Nochtt ;  it  is  now  in  actual  use  for  destroying 
rats  on  loaded  vessels  at  Hambui^.  The  advantage  of  carbonic 
oxide  is  that  it  can  be  very  cheaply  and  easily  made,  causes  no 
damage  to,  and  is  not  absorbed  by,  thu  cargo.  On  the  other  hand, 
it  has  several  disadvantages  :—(!)  It  has  no  disinfectant  action, 
and  no  action  on  insects  ;  (2)  as  it  haa  practically  no  smell  it  is 
dangerous  to  man  unless  used  with  strict  precautions ;  (3)  it  is 
oapable,  under  certain  conditions,  of  forming  an  explosive  mixtare 
with  air ;  (4)  it  is  rather  lighter  than  air,  and  thus  does  not  pass 
^wnwarda  by  gravitation,  although  it  would  probably  be  Cdrried 
through  a  hold  pretty  rapidly  by  convection  currents  and 
diffusion. 

Some  of  these  drawbacks  can  be  overcome.  In  the  Hamburg  - 
apparatus  producer  gas  is  made  in  a  suitable  furnace  bnming  coke, 
and  by  means  of  a  proper  supply  of  secondary  air  a  sufficient 
proportion  of  the  carbon  monoxide  in  this  gas  is  converted  into 
carbon  dioxide,  with  the  result  that  the  final  product  is  a  good 
deal  heavier  than  air,  and  is  incapable  of  forming  an  explosive 
mixture.  This  mixture  is  supplied  undiluted  and  unpurified. 
Damage  might  be  caused  to  metals  and  poaeibly  other  articles  by  the 
presence  of  a  little  sulphuretted  hydrogen  and  smoke,  but  with 
many  cargoes  the  purification  might  probably  be  dispensed 
with.  In  the  apparatus  described  by  Dr.  Haldane  the  producer 
gas  is  first  purified,  and  then  diluted  with  air  to  far  beyond  the 
explosive  limit.  This  latter  apparatus  has,  however,  never  been 
tried  on  ships. 


Carbonic  Acid.- 


Carbonic  acid  has  been  successfully  used  for  destroying  rats  on 
riiips  at  Marseilles.}:    Itsadvantagesare  (I)  thatitcauses  no  damage 

Btporti  pf  the  MriU-Al  Officer  lotht  Lucat  f!oeei-«»icit  Board  for  1900-01, 
Mid  1901-03. 

t  NoohC  oud  GiemM,  Arbfiten  aiu den Kaiarrliehea  G/itKitdlititiaiiitiVol.  XX., 
Part  I,  loos,  and    DenUcht  wedhiaiiffke  WoehenKHrift,  1901,  No.  7. 

I  Jaoquea,  Rnvt  J'  hygiene,  Febniary,  1909  ;  bIm  Bnllj^in  ^uarantenairti, 
.Uezuidria.  June  D.  IDOl. 
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A»Mte.l  to  cafgo ;  (8)  that  it  is  heavier  than  air^ao  that  a  ahip^s  hold  oaH 

MwMoBoc  easily  .be  fllled  with  it  by  gravitation ;  (3)  that  it  is  much  less 

JmUSSuoiiob  dangerous  jU>  men  than  carbon  monoxide,  since  it  causies  uaating 

^^J^fSSiit^  ^^^  extingoishes  lights  before  it  is  dangerous  to  life.    Its  dis- 

ad  wadAi       adTantaces  are  (1)  that  a  very  large  amount  of  it  is  needed  to  Ull 

rats  and  mice,  almost  30  per  cent  being  required,  so  tliat  an 

enormous  amount  has  to  oe  used  in  treating  a  ship,  and  the 

expense  is  thus  very  heavy ;  (2)  it  is  not  a  disinfectanti  and  cannot 

be  relied  on  to  kill  insects.  The  gas  is  supplied  from  a  luge  number 

of  steel  cydinders  of  liquid  carbon  dioxide,  which  are  stored  on  a 

bazge  provided  with  special   arrangements  for  emptying  the 

cylinders  and  conducting  the  gas  into  the  holds,  and  for  aftearwards 

displacing  the  gas  by  air. 

It  is  dear  that  the  choice  of  any  process  for  employment  will 
depend  to  a  considerable  extent  on  the  circumstances  under  which 
the  process  is  to  be  employed.  If  all  vessels  from  plague-infected 
ports,  whether  Imown  to  be  infected  or  not,  were  to  be  treated,* 
the  question  of  expenseof  materlalsand  of  the  damage  produdUe  by 
the  sulphur  process  would  be  a  very  serious  one,  and  probably  the 
carbonic  oxide  process  would  be  preferable  on  the  whole.  A 
ddUed  staff  of  men,  capable  of  handling  carbonic  oxide  with  safety 
to  all  on  board  could  be  provided  without  undue  expense  consider- 
ing the  probable  frequency  of  the  operation.  In  cases  of  known 
infection  of  vessels,  the  treatment  with  carbonic  oxide  would 
doubtless  need  to  be  followed  by  a  separate  disinfection  process. 
The  question  of  a  certain  amount  of  damage  by  the  sulphur 
process  on  vessels  actually  infected  with  plague,  of  which  were 
are  likely  to  be  very  few,  is  of  no  great  importance,  particularly 
as  disinfection  will  be  needed  in  any  case.  In  view  of  all  the 
oircnmBtances  we  think,  therefore,  that  a  sulphur  dioxide  process 
will  be  most  generally  useful. 

Provided  the  necessary  apparatus  could  be  supplied  and  worked 
at  a  reasonable  cost,  the  Clayton  process,  in  instances  where  it  is 
desired  to  destroy  rats  on  board  before  discharge  of  cargo,  would 
probably  be  more  useful  in  large  English  ports  than  any  of  the 
others  discussed.  Nevertheless  there  still  remains  great  doubt  as 
to  whether  the  gas  will  penetrate  cargoes  sufi&ciently  rapidly  to 
kill  all  the  rats  within  a  reasonable  number  of  hours,  and  a 
corresponding  doubt  as  to  the  disinfecting  action  of  the  gas  in  the 
interior  of  a  hold  full  of  cargo.  The  Dunkirk  observations  related 
above  show  that  in  any  case  each  hold  will  require  several  hours 
treatment  at  least.  Further  experience  can  alone  decide  what 
duration  of  treatment  is  really  necessary.  Should  it  turn  out  to 
be  the  case  that  too  long  a  time  is  needed  it  seems  probable  that 

*  ybU  hy  the  Medical  Ojfieerr-'The  experience  of  recent  Tears  goes  to  show 
that,  if  ordmary  preoantfons  he  taken,  the  risk  of  introduction  and  spread  of 
plagiie  in  European  ports  is  small.  Hence  the  application  of  measures  of  rat 
destruction  to  all  vessels  from  plague  infected  ports  cannot,  in  view  of  com- 
mercial and  economic  conditions,  he  regarded  as  justifiahle  procedure.  Such  a 
course,  moreover,  would  he  in  violation  of  the  International  Sanitary  Convention 
of  Paris,  1908,  to  which  Great  Britain  is  a  party.  In  this  country,  therefore, 
measures  of  rat  destruotion  wiU,  In  all  likelihooa,  seldom  be  resorted  to  save  in 
the  case  of  vessels  on  board  whioh  plague  has  occurred  in  the  human  being  or 
in  the  rat— W.  H.  P. 
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the  difficulty  might    b©    partly    overcome  by  adding   a   small    App.fl,No.l 
proportion  of  carbonic  oxide  (say  10  per  cent,  of  producer  gas)  DeBtruction  of 
to  the    gas    used  for    holds.    This    could    be    easily  effected:  ^rinfw^onon 
Dr.  Wade's  experiments  indicate  very  clearly  that  such  a  gas  ^JJ^^^ggj,**^ 
as  carbonic  oxide  will  penetrate  cargo  very  readily  ;  and  there  and  Wade. 
would  be  very  little  risk  of  accidental  poisoning  by  carbonic 
oxide  if  the  latter  were  used  in  connection  wiUi  sulphurous 
acid,  and  only  in  loaded  holds.    The  diminished  proportion  of 
oxygen  in  the  interior  of  a  cargo  treated  by  the  Clayton  process 
would  greatly  increase  the  poisonous  action  of  the  carbonic  oxide 
on   the  rats,  which  could  thus    be   destroyed   with  certainty, 
while  at  any  rate  a  certain  proportion  of  the  cargo  would  also 
be  disinfected. 

An  alternative  to  the  Clayton  process  is  afforded  by  the  use  of 
liquid  sulphurous  acid  contained  in  cylinders.  This  method  is, 
we  think,  worthy  of  further  trial,  a  sufficient  amount  of  the  gas 
being  used,  and  proper  arrangements  being  made  to  secure  it« 
diffusion.  The  use  of  liquid  sulphurous  acid  has  evident  advan- 
tages on  the  score  of  convenience,  safety,  and  absence  of  heavy 
oapital  outlay,  over  other  processes.  Whether  it  can  be  used  in 
such  a  way  as  to  be  effective  in  holds  full  of  cargo  is  still 
doubtful ;  but  there  is  no  doubt  that  it  would  be  excellent  in 
empty  spaces,  and  could  be  used  at  a  moderate  cost. 

Another  method  would  be  to  treat  only  the  accessible  spaces  of 
a  ship  with  sulphurous  acid  gas  in  some  form  before  discharge 
of  cargo :  to  unload  the  cargo  with  all  practical  precautions  to 
prevent  rats  from  escaping  from  the  holds  and  getting  on  shore ; 
and  then  to  treat  the  empty  holds  with  sulphurous  acid,  so  as 
to  destroy  all  rats  and  insects.  This  course,  while  ostensibly 
aiming  at  the  ideal  in  less  degree  than  do  procedures  applied 
before  discharge  of  cargo,  has  the  important  administrative 
advantages  of  being  practicable  at  every  port,  and  of  being 
especially  suitable  in  the  case  of  cargoes  liable  to  damage  by 
sulphurous  acid  ;  and  it  may  well  be  tluit  this  plan  will  be  tound 
to  give  as  satisfactory  results  as  more  ambitious  methods  not  yet 
free  from  difficulty  in  their  application  nor  from  doubt  as  to  their 
efficiency. 
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several  years,  whereas  type  No.  2.  the  "  rat"  type,  hoe  qnickly  lost  App.B.Kn 

I  its   virulence  almost  completely.      Another  important  point  of  partiia' 

distinction   between  these  types  is   the  fact  that  whereas  type  obsaritttiijj 

I  No,  1  rapidly  recovers  f  nil  virulence  by  a  renewed  passage  through  i^ciSuB 

the  animal  body,  type  No.  2  does  not  do  so.     If  once  type  No.  2  ^Jf^'y^ 

be  allowed  to  part  with  virnlence  by  repeated  snbcnlture,  passing  -  ' 
it  later  on  through  the  animal  body  does  not  reforniah  it  with  its 
original  degree  of  virulence. 

In  illustration  of  these  statements  I  cite  the  following  ezperi* 
ments : — 

I  mentioned  in  last  year's  report  that  my  laboratory  B.  pestis, 
which  in  all  respects  was  the  typical  B.  peatis  (type  No,  1),  had 
been  derived  from  a  human  case  of  fatal  plague  which  occurred  in 
the  London  Docks  in  October,  189G.  1 1  is  labelled  in  the  Laboratory, 
"  L.P.L"  (London  Pl^e  No.  1).  Until  1901,  subcultures  of  this 
micro-organism — carried  on  as  stock  culture  by  transference  in 
gelatine  every  4—6  weeks — acted  in  all  respects  very  virulently  on 
gninea-piga,  rats,  and  mice.  It  had  been  tested  on  many  occasions 
and  found  in  this  sense  satisfactory.  At  the  end  of  a  somewhat 
prolonged  interval  between  two  occasions  of  subculture  the 
bacillus  was  tested  and  was  found  to  have  decreased  in  virulence, 
ae  ganged  by  amount  of  dose  requisite  for  prodncing  rapidly  a  fatal 
isaae.  But  there  was  no  difficulty  in  restoring  to  it,  by  one  or 
two  passages  through  the  rat,  a  virulence  quite  aa  high  both  for 
the  gaiuea-pig  and  for  the  rat  as  it  originally  possessed. 

A  like  observation  was  made  as  regards  a  strain  of  B,  pestis 
which  was  originally  derived  from  the  bubo  of  a  human  case  of 
feital  plague  (January  Slat,  1901)  in  a.  worker  in  a  particular  flour 
mill  at  Cardiff,  as  altKi  from  the  spleen  of  a  rat  (February  5th, 
1901)  from  the  same  Cardiff  flour  niill.*  The  stock  cultures  of 
B.  peetis  of  the  bubo  of  the  man  and  those  also  of  the  spleen 
of  the  rat  (in  the  laboratory  they  are  marked  "  Cardiff  "  bubo  and 
*'  Cardiff "  rat  respectively)  have  in  the  com^se  of  the  last  three 
years  certainly  somewhat  decreased  in  virulence  though  not  very 
conspicuously.  But  there  is  no  difBculty  whatever  in  restoring 
their  former  virulence  for  the  guinea-pig  and  for  the  rat  by  passage 
of  the  microbes  through  the  rat  or  the  guinea-pig.  Asa  matter  of 
feet  during  the  early  part  of  1904  a  number  of  experiments  made 
with  renovated  Cardiff  B.  pestis  on  rats  show  that  thus  dealt  with 
it  poasesaes  an  extremely  virulent  character ;  a  trace  of  the  culture 
Inoculated  cutaneously  caused  typical  plague  in  the  rat,  fatal  in 
between  two  and  three  days,  sometimes  even  within  48  hours. 

It  is  quite  different,  however,  with  the  B.  pestis  of  type  No.  2, 
or  "  rat "  type.  The  two  strains  of  this  type  already  referred  to— 
viz. :  the  Edington  rat  strain  and  the  strain  L.P.  II.  of  last  year's 
report — have  for  more  than  nine  months  become  quite  uaeleaa  aa 
regards  virulence.  One  half  to  a  whole  culture  injected  intra- 
peritoneally  into  a  guinea-pig  or  a  rat  does  not  cause  death ;  a 
whole  culture  injeGt«d  subcutaneously  into  the  groin  of  a  guinea- 
pig  or  rat  causes  tumour  and  suppuration  of  a  temporary  nature. 
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.pp.B,Mo.s.  bnt  the  animal  appeard  always  lively,  feeds  well,  and  does  not 
iiah^  ^^®*  ^^  ^^^^  A^  present  both  strains  have  become  qnite  valueless, 
bMrvadons     qu&  B.  pestis,  from  an  experimental  point  of  view. 

SSn^jIa'^'  It  win  no  donbt  be  urged  that  the  two  types  must  have 
some  intimate  relation  to  one  another;  they  are  not  different 
species  but  only  varieties  which  have  become  more  or  less  per- 
manent in  some  of  their  characters.  As  was  mentioned  in  last 
year's  Report,  they  do  not  differ  in  most  other  respects,  e,g.^  in 
staining,  in  culture  on  agar,  on  serum,  and  in  broth ;  and  they 
both  produce  plague  in  rodents.  Indeed  I  myself  am  assuming 
that  type  No.  2  has  been  bred  so  to  speak  by  a  series  of  passages 
through  the  rat.  Under  natural  as  also  under  experimenta] 
conditions,  even  when  virulent  plague  material  is  in  question,  it 
does  not  sdways  happen  that  every  rat  dies  of  the  acute  disease ; 
in  one  or  another  rat,  the  disease  takes  sometimes  a  subacute  or 
even  chronic  form.  It  is  quite  possible  that  this  exceptional 
result  is  due  to  a  greater  resistance  of  one  animal  as  compared 
with  another  to  B.  pestis  of  the  same  source  :  and  similarly  it  is 
possible  that  by  being  bred  in  an  animal  of  extra  resistance 
B.  pestis  loses  somewhat  of  its  natural  virulence,  so  that  when 
transmitted  to  a  rat  of  normal  susceptibility  it  not  only  produces 
plague  in  a  less  acute  form  but  continues  further  to  lose  virulence 
as  it  passes  from  rat  to  rat.  I  have  experimental  evidence  that 
such  a  change  does  occur  and  that  the  changed  ^bacillus  may 
afterwards  "  breed  true,"  thus  : — 

In  last  year's  report  I  have  pointed  out  that  there  exists  a 
constant  difference  between  the  guinea-pig  and  the  rat  in  the 
matter  of  cutaneous  inoculation.  If  the  guinea-pig  is  inoculated 
with  plague  material  (bubo,  spleen  or  the  like),  or  with  culture, 
into  a  cutaneous  abrasion  or  cutaneous  surface  incision,  the  result, 
however  virulent  the  plague  material  employed,  is  invariably 
plague  in  a  subacute  or  in  a  chronic  form ;  the  animal  dies  of 
plague  eventually  but  it  does  not  die  until  towards  the  end  of  a 
week,  two  weeks,  or  even  longer.  The  post-mortem  appearances 
in  such  case  are  invariably  these : — Necrotic  bubo,  necrotic 
nodules  of  the  spleen,  liver,  and  lung.  But  the  same  virulent 
material,  as  above,  when  inoculated  suhcutaneously  into  the 
guinea-pig,  usually  produces  the  acute  disease  with  death  in 
2-4  days,  and  without  the  necrotic  nodules  of  the  spleen,  liver, 
and  lung. 

In  the  rat  on  the  other  hand  the  acute  disease  is  produced 
almost  invariably  with  such  material,  no  matter  whether  inoculated 
cutaneously  or  suhcutaneously. 

Now,  it  has  occasionally  happened  that  the  necrotic  material  of 
the  bubo  of  a  cutaneously  inoculated  guinea-pig  (z.c,  one  dead 
from  the  subacute  disease)  when  transferred  subcuta7ieously  to  a 
fresh  guinea-pig  has  caused  the  subacute  form  of  the  disease  ;  and 
further  it  has  happened  that  notwithstanding  transmission  of  the 
plague  material  thus  obtained  in  subcutaneous  manner  through 
an  additional  series  of  guinea-pigs,  its  virulence  has  not  increased  ; 
on  the  contrary  in  some  instances  it  has  even  diminished,  so  much 
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so  that  eventually  only  a  local  effect  was  prodnced ;  the  animal 

remaining  alive.     Oiiltnres,  therefore  of  the  bnboafter  attennation 

has  been  thus  reached  are  qoite  untrustworthy  for  producing  fatal   -,  j^.^ 

Bcnte  disease  in  the  guinea-pig  or  tte  rat,  however  inoculated,  BMiinQi 

i.e.,  cutaneonBly  or  snbcntaneoiiBly.    Clearly  then.  occaBions  arise  KieiD,"F!'i& 

when  the  tendency  to  attenuation  of  virulence  having  once  arisen, 

B  phase  of  attenuation  may  be  arrived  at  which  is  practically 

permanent.    I  do  not  say  that  this  is  invariably  the  case,  but 

I  have  had  to  abandon  particular  plague  material,  as  also  cnltares 

of  it,  altogether  for  the   reason  tbitt  it  failed  to  produce  fatal 

result.     In  other  case?  the  vimlence  after  passage  through  one  or 

two  animals   was  regained.     Nevertheless  I    am   satisfied   that 

B.  peetis  of  attenuated  virulence  appearing  by  chance  as  it  were  in 

a  series  of  experiments  mai/  under  some  conditions  breed  true. 

I  propose  to  describe  experiments  which  show  that  it  is 
possible  to  "breed"  in  the  rat  an  attenuation  of  B.  pestis  of 
a  permanent  character,  presenting  that  is  morphological  and 
cultural  peculiarities  which  are  proper  to  the  second  or  less 
Tiralent  "rat  "  type  of  B.  pestis. 

On  several  occasions  I  have  tested  for  the  Board  the  efficacy  of 
the  Hafflrine  plague  prophylactic.  This  was  done  on  rats,  for 
the  reason  that  Professor  Haffliine  and  1  had  ascertained  that 
subcutaneous  injection  of  10  cc.  of  his  prophylactic  fluid  is 
uniformly  efficacious  in  protecting  a  full-grown  rat  against  a 
subsequent  injection  of  a  large  (multiple  fatal)  dose  of  virulent 
cultnre  of  B.  pestis.  The  samples  of  prophylatic  fluid  tested 
comprised  a  batch  prepared  by  Professor  Haffkine  in  Bombay  and 
a  batch  prepared  by  me  in  London. 

A  number  (ten)  of  rata*  were  injected  subcutaneou.'^ly  in  the 
groin  with  plague  prophylactic.  iO  co.  per  auimal. 

All  these  animals  appeared  on  next  and  subsequent  days  lively 
and  fed  well ;  but  all  exhibited  tumour  in  thegroin.  After  three 
(weeks)  during  which  time  the  animals  remained  quite  well, 
the  initial  tumour  having  for  some  days  completely  disappeared, 
all  of  them  were  inoculated  cutaneously  with  the  tissue  of  the 
bubo  of  a  rat  that  had  died  In  three  days  of  typical  acute  plague 
after  inoculation  with  cultnre  of  L.P.I.  The  juice  of  this 
bubo  was  crammed  with  B.  pestis.  At  the  same  time,  and  with 
the  same  material,  one  control  rat  was  inoculated  also  cntaneonsly. 
This  control  rat  died  within  three  days  with  typical  plague  :  but 
all  the  "protected"  rats  appeared  lively  and  feeding  well,  and 
they  remained  so.  At  the  end  of  the  week  these  animals,  iwing 
eeemingly  normal,  were  killed.  On  post-mortem  examination  all 
bat  two  were  found  quite  normal  in  every  respect.  All  had 
perfectly  normal  viscera  :  but  one  rat  had  a  small  gland  in  the 
groin  at  the  side  on  which  the  inocnlation  (culaueous  at  root  of 
tail)  had  been  performed,  and  a  second  rat  had  a  swollen  gland 
in  the  groin,  about  the  size  of  a  filbert,  also  on  the  inoculated 
ude. 

'In  kll  these  eiperimenU  tame  (whiw)  rote  were  aeed,  (or  reawnu  which  were 
tted  in  my  last  yeu-'ii  B(i]Kirt.  vii  :  that  white  raU  nre  highlj  siiaceptible  to 
plagne,  are  easier  to  be  kept  in  oagea,  &□(]  easier  aln  to  handle, 
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An  incision  into  the  swollen  jjfland,  especially  in  the  case  of  the 
second  rat,  showed  the  interior  necrotic  ;  film  specimens  made 
of  the  gland  in  both  cases  showed  nnmerons  particles  represent- 
ing bacilli  in  various  stages  of  degeneration,  from  rods  more 
or  less  grannlar  to  spherical  small  and  lai^e  globules.  Cultures 
on  gelatine  were  made  in  both  cases  with  relatively  large 
amounts  of  the  gland  tissue,  and  in  each  instance  a  fsar  number 
of  colonies  of  B.  pestis  was  obtained.  The  number  of  B.  pestis 
colonies  was  however  incomparably  smaller  than  that  induced 
by  a  similar  proceeding  in  an  unprotected  animal  when  a 
much  smaller  particle  of  a  typical  plague  bubo  is  used.  The 
colonies  (on  gelatine)  did  not  on  inspection  with  a  glass  present 
any  noticeable  difference  from  those  of  the  typical  B.  pestis  that 
had  been  initially  employed  (L.P.I.),  except  that  during  the 
first  few  days  after  their  appearance  they  might  be  considered 
somewhat  less  granular  and  more  translucent  than  usual.  In  film 
specimens  examined  under  the  microscope  the  bacilli  appeared 
markedly  short,  certainly  shorter  than  in  a  similar  preparation  of 
the  typical  L.P.I.  The  most  striking  characteristic  of  this  culture 
and  subsequent  subcultures  was,  however,  the  fact  that  their 
virulence  was  decidedly  of  a  lower  degree  than  that  of  the 
B.  pestis  (L.P.I.)  with  which  the  series  had  been  started. 


The  following  experiments  illustrate  this  : — 


Sbbibs  a. 

Experiment  1. — ^A  rat  (a)  was  injected  cutaneously  with  a  three 
days'  old  gelatine  culture  of  "  L.P.I." 

A  second  rat  (h)  was  at  the  same  time  injected  with  a  three 
days'  old  gelatine  culture  of  the  swollen  gland  of  one  of  the 
Haffkine  protected  rats  just  referred  to. 

In  both  cases,  therefore,  the  B.  pestis  was  originally  the  same 
strain,  viz.  :  L.P.I. ;  but  as  just  described  the  culture  for  rat  (Jb) 
was  derived  from  the  gland  of  a  protected  rat. 

Rat  (a)  died  in  less  than  three  days  :  post  mortem  there  was  a 
big  bubo  on  the  inoculated  side  crowded  with  B.  pestis ;  the  spleen 
was  large,  dark,  full  of  B.  pestis  ;  the  intestine  was  inflamed, 
containing  sanguineous  mucus ;  the  heart's  blood  contained 
numerous  B.  pestis. 

Rat  {h)  had  a  big  bubo  on  the  inoculated  side.  But  it  remained 
lively  and  fed  well  up  to  the  seventh  day,  when  it  was  killed. 
Post-mortem  examination  showed  the  inguinal  glands  much 
enlarged,  and  necrotic  in  their  interior  ;  few  bacilli  noticeable. 
The  viscera,  including  the  spleen,  appeared  unaltered. 

Experiment  2. — One  rat,  Ia,  was  inoculated  subcutaneously  with 
(a  large  dose)  two  loops  of  a  four  days'  old  agar  subculture 
(second  transfer)  of  the  swollen  gland  of  the  protected  rat.  This 
rat  died  on  the  fourth  day.  On  post-mortem  examination  it 
showed  :  big  bubo,  crowded  with  short  B.  pestis  ;  spleen  enlarged 
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and  containing  some  (bipolar)  B.  peetis ;  intestine,  liver,  and  Inng   APFiB,f^<>. 
showed  no  perceptible  change.    The  hearths  blood  did  not  contain  Portlier 

oacilll.  of  Types  of 

Bacilliis 

Experiment  3. — One  rat,  IB,  was  injected  cntaneonsly  with  a  §SKvj!5jg^ 
fidr  dose  (several  drops  being  well  rubbed  into  scarifications  of 
the  skin  at  the  root  of  the  tail)  of  sanguineous  turbid  juice 
(crowded  with  B.  pestis)  from  the  bubo  of  rat  lA.  This  rat  was 
lound  dead  on  the  fourth  day.  Post-mortem  :  Hsemorrhagic 
inguinal  bubo  on  the  side  corresponding  to  the  site  of  the 
cutaneous  inoculation.  The  juice  of  this  bubo  was  crowded  with 
short  (bipolar)  B.  pestis.  Spleen  not  enlarged,  no  bacilli ;  heart's 
blood  no  bacilli ;  other  viscera  showed  no  noticeable  change.  The 
culture  of  material  from  the  bubo  produced  translucent  growth  on 
gelatine,  the  bacilli  very  short. 

Experiment  4. — One  rat,  Ic,  was  inoculated  cutaneously  with  a 
good-sized  loop  of  a  subculture  on  agar  of  the  above  bubo  of 
rat  Ib.  The  animal  was  found  dead  on  the  fourth  day.  The 
inguinal  gland  corresponding  to  the  side  of  inoculation  was  found 
enlarged,  and  contained  numerous  short  B.  pestis  ;  most  of  them 
in  a  state  of  degeneration  (granular),  some  swollen  up  into 
spherical  masses.  The  spleen  was  slightly  enlarged  and  contained 
a  fair  number  of  B.  pestis,  showing  bipolar  staining.  Heart's 
blood  no  bacilli. 

From  this  series  of  experiments  it  appears  that  typical  virulent 
B.  pestis  (L.P.I.)  by  passage  through  a  Haflfkine  protected  rat 
had  distinctly  become  attenuated  in  virulence  when  employed, 
whether  as  bubo  juice  or  as  culture  therefrom,  in  the  inoculation  of 
a  succession  of  rats.  Under  ordinary  conditions,  be  it  remembered, 
the  most  virulent  material  available  is  the  juice  of  the  bubo  of  an 
animal  (of  the  same  species)  dead  of  acute  plague.  Nevertheless 
in  the  experiments  in  question  such  material  proved  barren  of  a 
high  degree  of  virulence,  the  chief  manifestation  of  disease 
induced  being  a  local  bubo,  with  delay  of  fatal  result.  Further- 
more, this  attenuated  B.  pestis  presented  the  morphological 
and  cultural  characters  (conspicuous  shortness  of  the  bacilli 
in  culture,  transparency  of  growth  on  gelatine  in  the  earlier 
phases)  of  the  type  of  B.  pestis  which  I  have  characterised  as 
type  2. 

Sbribs  B. 

A  considerable  number  of  experiments  was  made  with  virulent 
B.  pestis  that  had  been  obtained  on  January  31st,  1901,  from  the 
bubo  of  a  man  dead  of  plague  who  had  worked  in  a  plague 
infected  flour  mill  in  Cardiff.  The  subculture  of  this  strain  (as 
also  of  a  rat — strain  from  the  same  flour  mill)  is  at  present — end 
of  1903  and  beginning  of  1904 — of  normal  high  virulence  :  a  trace 
of  a  48  hours'  old  growth  on  agar  inoculated  cutaneously  into  a 
rat  causes  (fatal  within  73  hours)  acute  septicsemic  plague  of  the 
typical  character. 

Experiment  5. — With  a  trace  of  a  48  hours'  old  agar  growth  of 
B.  pestis  from  the  Cardiff  bubo,  a  rat  was  inoculated  cutaneously 
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jy.B.yo.8.    on  left  side  of  its  tail-root.    The  animal  was  found  dead  in  about 
nrther  60-66  hours.     Post-mortem  examination  showed  the  following 

r^svncd^     condition  :  Scab  on  site  of  inoculation  ;  left  inguinal  glands  much 
aomut  enlarged  and  deeply  congested,  in  parts  purple,  hemorrhagic  ; 

J^^^^'  spleen  much  enlarged,  dark,  firm ;  intestines  congested,  relaxed 
and  full  of  sanguineous  mucus ;  kidneys  and  liver  much  con- 
gested ;  both  lungs  deeply  congested.  The  juice  of  the  swollen 
hemorrhagic  inguinal  gland  and  the  juice  of  the  spleen  were 
crowded  with  typical  B.  pestis.  Droplets  of  heart's  blood  and  of 
spleen  juice  gave  rise  to  crowds  of  colonies  of  B.  pestis  in  pure 
culture. 

With  a  trace  of  the  spleen  juice  of  this  rat  another  rat  was 
inoculated  cutaneously  by  way  of  superficial  abrasions  at  the  tail 
root.  The  animal  was  dead  within  70  hours.  Post  mortem  : 
right  inguinal  glands  enlarged,  hsemorrhagic ;  spleen  much 
enlarged,  dark,  firm ;  kidneys  and  liver  congested  ;  lungs  con- 
gested and  showing  numerous  punctiform  haemorrhages.  Droplets 
ot  heart's  blood  and  spleen  juice  yielded  crowds  of  colonies  of 
B.  pestis  in  pure  culture. 

One  further  set  of  experiments  with  this  strain  of  the  Cardiff 
bubo  B.  pestis  deserve  to  be  mentioned. 

Experiment  6. — With  a  trace  of  the  growth  of  a  48  hours'  old 
agar  subculture  (directly  descended  from  the  original  culture), 
one  rat  (a)  and  two  mice  (6)  and  (c)  were  inoculated  cutanequsly, 
each  at  the  root  of  the  tail. 

One  mouse  (h)  was  found  dead  within  44  hours,  the  other  mouse 
died  within  60-65  hours.  In  both  animals  the  result  of  post- 
mortem examination  was  the  same  :  bubo  in  left  groin  crowded 
with  B.  pestis,  the  tissue  surrounding  it  very  oedematous  ;  spleen 
much  enlarged,  dark,  firm  and  crowded  with  B.  pestis  ;  lungs 
much  congested  ;  liver  pale ;  kidneys,  large,  dark  red.  Heart's 
blood  yielded  copious  growth  of  B.  pestis. 

The  rat  was  found  dead  within  70  hours.  Post-mortem  appear- 
ances :  big  inguinal  glands  with  haemorrhage  showing  crowds  of 
B.  pestis  ;  spleen  enlarged,  dark,  firm,  and  containing  crowds  of 
B.  pestis  ;  kidney  and  liver  large  and  much  congested  ;  both  lungs 
much  congested.  Heart's  blood  yielded  crowds  of  colonies  of 
B.  pestis  in  pure  culture. 

It  is  clear  from  the  above  that  this  strain  of  B.  pestis  (Cardiff 
bubo)  is  of  normal  and  high  virulence  ;  and  I  may  add  that 
colonies  of  the  microbe  in  their  early  phases  of  culture  on  gelatine 
were  of  the  typical  angular,  granular  *'  opaque  "  kind,  and  that  the 
bacilli  from  them  were  of  the  typical  cylindrical  form.  That  is  to 
say  this  strain  is  in  respect  of  virulence  and  in  all  its  morpho- 
logical and  cultural  characters  a  good  representative  of  the  type 
No.  1  (human). 

In  contrast  with  the  B.  pestis  (type  No.  1)  of  experiments 
5  and  6,  I  pass  to  further  experiments  with  the  attenuated 
B.  pestis  of  the  second  or  rat  type,  derived  from  the  inguinal 
gland  of  the  Haffkine  protected  rat  already  referred   to   earlier 
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ill    this  report.    B.    pestis    of    thib    type  is  in  cnlture  shorter   app.b,no.& 
than  that  of  type  No.  1  and  it  forms   in   the  earlier  phases  Further 
of    its   growth    on   gelatine    less   angular    and    more    rounded  S^pesS?" 
colonies,  the  growth  on   the  gelatine  being  at  the   same  time  BaciUuB 
more  translucent  and  less  granular.    These  characters  have  now  Kie^^pjl^' 
become  permanent  through  many  subcultures.     The  difference 
between  the  two   types  here  dealt  with — viz! :    the    strain   of 
Cardiff  bubo  (human  type)  and  the  strain  of  protected  rat  (rat 
type) — is  so  distinct  that,  on  looking  at  streak  as  also  stab  cultures, 
or  at  plate  cultures  on  gelatine  of  the  two  strains  under  exactly 
the  same  conditions,  the  distinction  during  the  first  three  or  four 
days  cannot  be  missed.    I  have  repeatedly  asked  colleagues  to 
inspect  with  a  glass  a  number  of  parallel  cultures  of  the  two 
strains  and  they  invariably,  and  without  difficulty,  picked  out  and 
grouped  quite  correctly  the  cultures  of  the  two  strains. 

The  parallel  experiments  made  with  the  strain  from  the  pro- 
tected rat  (type  No.  2)  are  these  : — 

Experiment  7. — ^A  rat  (rat  iK)  was  inoculated  cutaneously  with 
a  trace  of  the  growth  of  a  two  days*  old  agar  subculture  of  the 
bubo  of  the  rat  iB  mentioned  in  series  A  (experiments  with 
strain  of  B.  pestis  derived  from  protected  rat).  This  rat  was 
found  dead  on  the  seventh  day.  Post-mortem  :  the  inguinal 
glands  were  found  swollen  and  hsemorrhagic  ;  small  intestine  and 
lungs  congested  ;  spleen  not  enlarged.  The  inguinal  glands  were 
crowded  with  B.  pestis,  which  by  culture  was  proved  to  be  of 
the  type  No.  2.  The  heart's  blood  did  not  yield  colonies  of 
B.  pestis.  The  culture  was  quite  liquefied  in  48  hours,  owing  to 
contamination. 

The  result  of  this  experiment  is,  then,  quite  confirmatory  of 
experiments  mentioned  in  series  A,  viz.,  that  B.  pestis  of  type 
No.  2  does  not  cause  the  pathological  changes  typical  of  B.  pestis 
type  No.  1,  its  effects  being  chiefly  bubo  with  crowds  of  B.  pestis 
(type  2)  in  it. 

Experiment  8. — A  rat  1l  was  inoculated  cutaneously  with  a  two 
days'  old  agar  subculture  of  material  from  the  bubo  of  rat  lo 
of  series  A,  which  had  itself  been  inoculated  with  a  subculture  of 
the  bubo  of  rat  iB. 

Rat  iL  was  found  dead  on  the  fifth  day — it  died  in  the  night 
between  the  fourth  and  fifth  day.  The  post-mortem  examination 
showed  the  inguinal  glands  corresponding  to  the  inoculated  side 
swollen  and  hemorrhagic  ;  small  intestine  relaxed,  containing 
sanguineous  mucus  ;  spleen  enlarged  ;  upper  lobe  of  right  lung 
deeply  congested.  Inguinal  glands  and  spleen  contained  abun- 
dance of  B.  pestis  of  type  No.  2. 

This,  then,  was  a  case  of  distinct  septicsemic  plague  differing 
from  the  typical  form  (virulent  type  1)  only  in  the  fact  that  death 
was  delayed  and  that  the  colonies  derived  from  both  the  bubo 
and  spleen  were  of  the  same  transparent  variety  as  those  of  the 
B.  pestis  used  for  inoculation. 

Experiment  9. — A  further  rat  iM  was  inoculated  cutaneously 
with  a  fair  amount  of  the  (transparent)  growth  of    a  culture 
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mvf9^%  from  tha  ^iMD  «l  fat  ll..    TUa  ■ 

r'  On  poat-mflrtMn  enmin^oit  tlw  iagntBll  jjfn^  aC  tka  li 

fT  Bide  vara  tonnd  OiAHy  aolargad,  Oe  qplaam  laty  aHgWy  «*• 

_^  bngad.     Ooltona  oF  tha  aplaen  and  hMrfk  Uaad  jiaUad  ■» 

tbfttifnent  10. — A  farther  rat  Is  ^'aa  inocnlateil  caianeoa&lf 

_..»    "  fff!ti    of  a   two  daye'   old   agar  sabcaltore    (aeoond 

I  Mine  stock  (spleen  of  rat  iL)  as  ia  the  preceding 

is  animal  was   distinctly   ill   on   the  third  and 

B  quiet,  not  feeding,  its  coat  slightly  rough.    The 

'  itoii  on  same  day  as  Is  with  caltnre  of  the  Bame 

w)  of  the  Cardiff  bubo  type  was  foimd  dead  in 

severe  plagne.     But  mt  Ix  on  the  sixth  day, 

B  alive.     On  the  fifteenth  day  it  was  still  not 

faading  veil  and  had  a  slightly  roogh  coat,  but  it  was  better  in 

Aq>act  of  moving  about  freely.    The  animal  was  now  killed  and 

ahowad  the  following  appearances  :  no  bubo  ;  spleen  not  enlarged  ; 

Uaiun  oraflHtad  i  Peyer's  glands  marked  :  liver  normal :  kidneys 

laifIL   eoiiHKl.    No   cultures    were    obtained    from   either    the 

fagiwHia^  S^^Kthe  spleen,  or  the  heart 'r  blood. 

nila  axpnimant  ahowa  oonoloriTdy  tha  attwiiwlad  laaa  vinlant 
oonditlon  of  tha  type  2,  and  oonbaata  atnnsly  aritii  tha  aatiaa  of 
a  paiallel  ealtora  ^  tiu  typa  1.  Ba  it  rmumimtd  tha*  n*  Is 
waa  inoeolated  with  a  aaboaltaia  (aeoond  raMPre)  fcea  fta  aplean 
(rfarat  (lL)'iriilohrathaddlad  otaBwtaplaBMt  aaoaad  by  tnoea- 
lation  with  tha  B.  poatia  of  the  aaooiid  typa. 

It  foHowB  from  these  experiments  that  after  paseing  throogh  a 
Bnccession  of  rats  6.  pestis  of  the  type  2  retained  its  attenuated 
action  nnimpaired. 

The  above  are  not  by  any  means  the  only  experiments  which 
I  have  made  on  rats  witii  active  cnltores,  34  hours  and  48  hours 
old  agar  cnltnres,  of  the  (transparent)  stnun  (type  2).  Thns, 
I  have  records  of  rat  lo,  iP,  IQ,  iB. 

Experiment  11. — Rat  lo  was  inoculated  cntaneously  with  the 
growth  of  a  48  hoors'  agar  snbcultnre  from  rat  iL. 

Exjieritnent  12. — Rat  iP  with  48  hours'  cultare  from  the  spleen 
of  a  mouse  dead  within  48  hours  after  outaueonB  inoculation  with 
same  strain  (see  later),  cataneonsly. 

Erperimenl  lit. — Rat  iQ  with  a  24  hours'  old  agar  auboulture 
from  rat  1 L,  cntaneously. 

Kxpnriment  14.— Rat  iR  with  a  24  hoars'  old  agar  Babooltore 
(second  nunovo)  from  spleen  of  rat  iQ,  aabcataneooaly. 

In  all  tli»  canes  where  inoculation  was  practised  cutaneouBly  a 
falr-Hi/nd  (uirllole  of  the  growth  was  well  rabbed  into  several 
oroiwed  IiiuImIous.  In  the  case  of  rat  la  a  large  dose  of  culture 
was  injuotud  suhcutaneously  into  the  groin. 

The  sulweijuent  history  of  these  animals  is  as  follows  : — 

Rat  lo  died  between  Sfth  and  sixth  day. 
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Rat  1p,  which  appeared  normal,  was  killed  on  the  eighteenth  AFr.i^No.8'. 
day  :  completely  negative  result.  Further 

Obeervatioiii 

Rat  iQ,  which  died  on  the  fourth  day,  showed  post-mortem  :  SLSiSf  ^' 
swoUeu  lymph    glands,    with    haemorrhage,    in    both    inguinal  Sf!*»U^'« 
regions ;  spleen  large ;  lungs  congested.    Spleen,  bubo,  and  heart's      •  ^  ^^ 
blood  yielded  crowds  of  colonies  of  B.  pestis  of  the  type. 2. 

Rat  1r  died  on  the  seventh  day.  As  mentioned  above,  this  rat 
had  been  injected  subcutaneously.  The  post-mortem  examination 
showed  :  Bubo  in  groin  at  injected  eide  ;  spleen  slightly  enlarged  ; 
intestines  congested.  Cultures  of  the  spleen  brought  forth  a  fair 
number  of  colonies  of  B.  pestis  (type  2)  ;  cultures  of  heart's  blood 
yielded  a  small  number  of  colonies  of  the  same  type,  2. 

In  all  these  instances  there  are  seen  therefore  the  same  features 
not  only  as  regards  virulence  and  pathological  result  but  also  as 
regards  the  preservation  of  type  2. 

Experiment  15. — This  same  type  2  of  B.  pestis  (derived  from 
rat  1l)  was  used  for  cutaneous  inoculation  of  mice,  and  at  the 
same  time  other  mice  were  cutaneously  inoculated  with  B.  pestis 
of  type  1  (Cardiff  bubo),  with  result  as  follows  : — 

Two  mice  (1  and  2)  were  inoculated  cutaneously  at  the  root  of 
the  tail  with  a  48  hours'  agar  subculture  from  spleen  of  rat  iL. 

Two  mice  (3  and  4)  were  cutaneously  inoculated  with  48  hours' 
agar  subculture  of  the  bacillus  of  Cardiff  bubo. 

Mouse  3  found  dead  in  40-44  hours. 
Mouse  4        „  „    60-66      „ 

Mouse  1  died  in  48  liours. 
Mouse  2  found  dead  in  60-66  hours. 

The  post-mortem  examination  was  in  all  four  animals  the  same  : 
Swollen  hsemorrhagic  inguinal  glands  with  surrounding  oedema 
on  the  inoculated  side  ;  spleen  large,  dark,  firm  ;  liver  pale  ; 
kidneys  large,  deep  red.  The  inguinal  lymph  glands  and  the 
spleen  contained  crowds  of  B.  pestis.  The  lymph  glands  were 
especially  remarkable  in  this  respect,  and  later  a  description  will 
be  given  of  sections  made  of  these  hardened  glands. 

But  though  the  two  sets  of  mice  showed  no  difference  as  to 
virulence  and  pathology  corresponding  to  the  two  types  of  B.  pestis 
from  which  the  infecting  material  was  derived,  the  morphological 
and  cultural  distinctions  between  B.  pestis  of  the  two  types  were 
nevertheless  maintained  in  the  cultures  obtained  from  their  organs. 
Moreover,  although  mice  1  and  2  died  as  rapidly  as  mice  3  and  4 
a  culture  from  mouse  1  when  tested  on  a  rat  (Ip)  proved  of  very 
little  pathogenicity,  as  was  described  above.  Experiment  12. 

It  might  of  course  be  contended  that  this  attenuated  action  of  the 
culture  of  the  spleen  of  mouse  1  when  inoculated  into  rat  (If) 
was  due  to  the  fact  that  possibly  B.  pestis  having  passed  through 
the  mouse  had  as  a  consequence  become  less  virulent  for  an 
animal  of  a  different  species,  to  wit  the  rat ;  an  opinion  to  this 


n&Kat    eflmthaB  indeed  been  actually  espreaeed  by  Calmetie,     I  mnst 

grthir  oonfeoa  that  I  was  riither  Burpriaed  at  Calmette's  Btat«uieDT,  for  I 

ft     •**■■     haTfl  not  found  any  marked  atteanation  taking  place  of  the  really 

Timlent  B.  peatia— e.j'.,  type  1, — when  this  ia  tninafeired  £ruiu  an 

,,ff'   inimal  such  as  the  mouse  dead  of  typical  acute  plagne  to  an  animal 

of  a  difftt^nl  speciee,  e.g.,  the  rat  or  the  gaiiiea-pig.     Experimenta 

which  I  have  made  in  tbi»  direction  (and  aa  to  which  I  need  not 

enter  into  delaila)  with  virulent  B.  pestts  (Cardiff  bubo)  ehow  that 

no  aneh  general  rule  obtains  as  la  implied  in  Calmette's  atatement ; 

thrt  indeed  general  experience  is  to  the  contrary. 

On  the  other  hand,  attennation  of  B.  pestie  once  having  become 
as  it  were  Eixed,  I  have  not  been  able  to  notably  modify  it.  For 
instance,  I  ha^e  not  found  that,  starting  with  attenuated  B.  pestie, 
peeaage  of  it  through  a  succeaaion  of  guinea^igs  cauaes  any 
enhancement  of  its  virulence. 

Ab  I  have  already  pointed  out,  both  last  year  and  this,  inocnla- 
tion  of  a  guinea-pig  ctitnneousli/  with  plague  from  whatever 
Bonrce  (virulent  or  leas  virulent)  results  invariably  in  a  anbacnte 
diseaae,  ftUal  after  6,  7,  and  more  days ;  the  animal  showing 
post-morttjm  necrotic  bubo  and  amall  necrotic  white  nodulea  in 
the  apleen.  liver,  and  oft«'n  alao  the  lung.  This  is,  aa  I  have  said, 
iDTariahly  the  result  of  inoculating  the  animal  by  rubbing  in  the 
infective  ttiateriai  into  cntaneouB  abraaiona  or  superlicial  incisions. 
Also  I  have  shown  that  in  the  case  of  subctitatieous  injection  with 
ordinary  small  dose  of  virulent  material  the  disease  is  fatal  in 
from  48-75  hours,  but  without  necrotic  changes  being  found  in 
the  bubo,  spleen,  liver  or  lung.  And  further  I  have  shown  that 
in  the  case  of  attenuated  virus  (or  of  very  small  doaes  of  more 
virulent  material)  even  subcutaneoui  injection  will  cause  the  aub- 
acute  diaease  with  the  above  necrotic  nodules  in  spleen,  liver, 
and  often  lung. 

Expervnenl  16. — Several  experiments  were  thia  year  made  on 
aucceasive  guinea-piga  with  the  strain  of  B.  peatis  of  type  No.  2 
(derived  from  the  Haffkine  protected  rat).  Always  however  thia 
retained  its  initial  attenuated  or  leaa  virulent  chai-acter  even 
through  a  succession  of  six  guinea-pigs.  Every  one  of  the  animals 
died  of  the  subacute  disease  (6-12  days)  with  the  necrotic  change 
in  the  bubo,  necrotic  nodules  in  the  spleen,  liver,  and  lung. 
Theae  guinea-pigs  had  been  inoculated,  aome  cutaueously  some 
subcutaneonaly,  with  considerable  doses  of  the  necrotic  tissue  of 
the  bubo  (teeming  with  B.  pestia)  of  a  preceding  guinea-pig. 
The  last  of  the  series  received  subcutaneously  in  the  groin  a 
cubic-centimetre  of  a  thick  turbid  emulsion  of  the  necrotic  bubo 
of  the  preceding  guinea-pig ;  but,  aa  before,  the  reault  was  the 
snbacutn  disease,  showing  necrotic  bubo,  and  necrotic  nodules  in 
spleen,  liver,  and  lung. 

ExperitnerU  17. — The  following  experiment  demonstrates  the 
eame  result  from  another  point  of  view.  Aa  already  mentioned. 
Mouse  1  (B.  pestis,  type  No.  2)  died  in  48  hours  from  typical 
acute  plague  \  the  spleen  was  found  large  and  crowded  with  B. 
pestis  of  type  No.  2.  With  a  good  dose — about  two  loops 
in  each  instance — of  recent  agar  culture  of  the  spleen   of   this 


tnonse  two  other  mice  {5   and  6)  ware  inoculated,  the  onltnre  Arp.  b,  Ho. 
being  well  rubbed  in  into  several  croseed  incisions  of  the  akin  at  Fnrtber 
the  roots  of  their  tails.  °i^^t 

BaciQiu 

One  of  these  mice.  No.  5,  died   on   the   fifth  day,   the   other  SSif  ylli."' 
No.  6  died  on  the  seveatb  day.     Both  on  jwsl -mortem  examination 
showed  big  inguinal  glands  and  big  dark  spleen.     Bnbo,  spleen 
and  heart's  blood  yielded  nnmerous  B.  peetis  of  type  2. 

There  is  distinct  evidence  then  that  ihe  B.  pestia  taken  from 
mouse  1  was  also  for  mice  (5  and  6)  of  a  distinctly  minor  virulent 
character,  since  death  ensued  in  one  case  on  the  Sfth  day  in  the 
other  on  the  seventh.  This  ifl  altoj^ether  different  from  what  took 
place  in  the  case  of  mice  inoculated  cutaneously  with  the  B.  pestis 
of  the  Cardiflf  bubo  type  (Experiment  15). 

It  is  justifiable  therefore  to  conclnde  that  the  B.  pestis  secared 
through  the  medium  of  the  HaSkine  protected  rat  is  of  a  different 
type  ("rat"  type)  to  the  B.  pestis  derived  from  the  Cardiff  bubo 
("  human  "  type),  seeing  that  B.  pestis  in  this  piiaso  maintained 
its  particular  and  minor  virulence,  as  also  its  morphological  and 
cultural  churacters,  unimpaired,  however  many  times  it  was  Bub- 
cnltured  or  was  paaeed  through  the  animal  body.  Further,  there 
is  in  this  year's  experiments  confirmation  of  last  year's  observations 
a»  to  type  No.  1  (or  human  type)  being  of  a  more  virulent 
character  than  type  No.  2  (rat  type)  in  the  fact  that  type  No.  2 
bas  been  now  derived  from  the  swollen  gland  of  a  protected  rat,  a 
rat  namely  that  had  by  previous  injection  with  Plague  prophj'- 
lactic  been  furnished  with  a  high  degree  of  resistance. 

A  strain  of  B.  peslis  which  possesses  and  which  maintains  in 
\ts  passage  through  successive  rats  its  attenuated  virnlence  might 
obviously  very  well  be  bred  in  nature.  If  for  instance  in  a  ship 
sailing  from  an  infected  port  plague  brought  on  board  by  rats  spread 
epidemically  amongst  the  ship  rata  in  the  course  of  a  long  voyage, 
the  most  susceptible  of  these  ship  mts  would  of  course  be  the  first 
to  die  ofC ;  the  last  to  remain  would  be  those  infected  with  the 
chronic  form  of  plague, ».«.,  with  B.  pestia  which  had  passed  through 
a  series  of  rats  less  susceptible  to  the  dtaeaae.  As  a  result  the 
B.  pestis  passed  on  from  the  remaining  rat«,  after  arrival  of  the 
vessel  at  her  destination,  to  rata  on  shore  would  tend  to  be  of  do 
great  consequence,  for  the  reason  that  by  Ihe  passage  of  a  weakened  j 
strain  of  plague  through  a  snccession  of  rata  the  acquired  attenn-  | 
ation  of  virulence  would  be  likely  lo  have  become  permanent. 
Further,  plague  of  this  sort  communicated  by  the  shore  rats  to  the 
hnmun  community  ashore  would  in  all  probability  be  little 
diffnseil  and  of  a  non-virulent  type  ;  so  that  only  amongst  the 
more  highly  susceptible  inhabitauls  would  (here  occur  recog- 
nisable plague  cases  and  deaths.  It  is  prolably  that  for  some 
such  reason  mauy  outbreaks  of  plague  presumably  originating 
in  plague  of  rats  in  occidental  countries  have  proved,  both  as 
to  incidence  and  mortality,  of  a  lees  severe  type  than  in  Oriental 
countries  where  the  virulent  or  human  type  is  Ihe  predominating 
character  of  the  B.  pestis,  and  where  also  rats  are  constantly 
being  infected  directly  from  human  sabject. 
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A»p.B,yo.a.         While  thiB  view  of  an  attennated  type  of  plague  bred  in  the  rat 
Further  appears  indicated  by  these  experiments,  it  does  not  necessarily 

or^pMM^     follow  that,  when  after  its  passage  through  a  succession  of  human 
^^M  beings  the  B.  pestis  again  enters  the  rat,  virulence  in  the  sense  of 

sieiii,v!iSjB. '    type  No.  1  will  not  again  be  restored  to  it,  and  with  the  resnlt 

that,  for  a  time  at  any  rate,  the  virulent  or  human  type  of 
B.  pestis  might  prevail  amoDg  the  local  rats ;  until,  indeed,  by  a 
snccession  of  passages  through  the  rat,  attenuation  of  type  was 
again  brought  about.  Further  observations  on  this  point  will 
need  to  be  made. 

That  the  rat  is  highly  susceptible  to  plague,  more  susceptible 
than  the  human  being,  seems  a  generally  accepted  fact,  and  this 
would  accord  with  the  views  above  expr^»ed,  viz.,  that  while  the 
rat  is  fatally  amenable  to  both  types  of  plague,  the  human  being  is 
less  susceptible  to  type  No.  2  (the  rat  tj  pe)  than  to  type  No.  1  (the 
human  type). 


In  last  year's  report  I  have  described  the  pathological  changes 
in  gninea-pigs  and  rats  which  died  of  plague,  and  the  distribution 
of  the  B.  pestis  within  their  bodies.  I  now  supplement  that 
description  by  noting  more  in  detail  the  morbid  appearances  in 
rats  and  mice  which  succumb  to  plague,  whether  type  No.  1 
or  type  No.  2,  after  cutaneous  inoculation^  which  was  the  method 
used  in  most,  practically  in  all,  of  the  experiments  mentioned  in 
this  report. 


Description  of  the  Pathology  of  the  Organs  in  Rats 

AND  Mice  Infected  with  Plague. 

In  ail  instances  the  organs  and  tissues  were  hardened  in 
MuUer's  fluid  in  the  usual  manner,  and  fine  sections  of  them 
were  stained  ia  methylenblue  and  eosin,  the  former  dye  picking 
out  (blue)  nuclei  and  bacilli,  the  latter  (red)  the  blood  discs. 

1.  Rats  inoculated  cutaneously  with  the  virulefit  type  of  PUigue. 

Rats  thus  dealt  with — t.^.,  inoculated  with  plague  of  London 
Port  No.  1  and  Cardiff  Bubo  type — exhibit,  with  very  few  excep- 
tions, the  following  conditions  : — 

I.  The  inguinal  lymph  glands. — As  already  mentioned,  cuta- 
neous inoculation  of  rats  in  these  experiments  was  in  all  cases 
made  by  rubbing  a  trace  of  the  plague  material  on  to  the  abraded 
surface  (on  which  several  superficial  crossed  incisions  had  been 
made)  of  the  skin  at  the  root  of  the  tail,  the  hairs  of  this  place 
having  been  previously  removed  with  scissors.  Whenever  this 
inoculation  was  performed  in  the  middle  line  the  inguinal  glands 
became  subsequently  involved  in  both  groins,  but  when  the 
inoculation  was  not  in  the  middle  line  only  the  inguinal  glands 
corresponding  to  the  inoculated  side  were  found  affected.  The 
change  in  the  glands  consisted  of  enlargement,  one  or  another 
gland   showing  at  the  same  time  great   congestion    and    even 


^■^emorrhage  to  a  greater  or  smaller  extent.    The  loose  connective  app.  b,  NOrS. 
Vltoae  around  the  gland  was  always  congested,  and  sometimes,  Farther 
Mfemigh  not  always,  oedematous.    Sections  through  the  glands  and  orfwjf^p* 
MHroogh    the  surrounding    tissue  showed    invariably  extensive  BacilST 

of  the  lymphatic  or  adenoid  tissue,  with  a  large  amount  mein,  pjia'* 
Uood  diffused  in  it  and  in  the  medullary  sinuses.    The  large 
iiiilood-Tessels  of  the  medulla  were  greatly  distended  with  Mood. 
■i^ioth  in  the  cortex  and  in  the  medulla  the  lymph-sinuses  in  places 
nr-^curticulu'ly  in  the  cortical  portion — ^were  filled  with  continuous 
jnasses  of  B.  pestis  forming  definite  plugs.    It  was  easily  recog- 
nised that  the  individual  bacilli  were  embedded   in  a  hyaline 
i^groand  substance,  thus  forming  true  zoologea ;    the  lymphatics 
■4Kiih  going  to  and  coming  from  the  gland — i,e,^  the  afferent  and 
v««fferent  vessels — were  distended  by  and  filled  with  leucocytes 
B&fnd  numerous  masses  of  B.  pestis,  or  they  were  almost  entirely 
Injeoted  with  masses  of  the  latter.    Similarly,  the  lymph  spaces 
of  the  surrounding  fat  tissue  were  in  some  instances  literally  filled 
with  the  bacilli.    That  the  lymph  vessels  passing  to  the  glands 
ahould  be  found  containing  abundance  of  B.  pestis  was  to  be 
expected  since  the  latter  would  readily  be   carried  from  the 
inoculated  spot  of  the  skin  of  the  tail  to  the  lymph  glands.    Also 
it  was  to  be  anticipated  that  B.  pestis  would  readily  multiply  in 
these  lymph  vessels,  in  the  lymph  spaces  of  the  groin,  and  in 
those  of  the  gland  itself,  and  thus  produce  continuous  masses 
•filling  these  lymphatics.    But  what  was  not  looked  for,  and  which 
is  a  point  of  great  interest,  is  the  fact  that  all  the  venous  blood 
vessels,  including  many  capillaries  of  the  tissue  surrounding  the 
gland,  likewise  contained  large  and  small  continuous  streaks  and 
masses  of  B.  pestis.    Such  a  condition  is  not  or  is  only  very  rarely 
present  in  other  organs.     It  is  not  observed  either  in  the  kidney 
or  intestine  or  lung,  organs,  that  is,  which  are  always  found  more 
or  less  congested ;  and  only  in  few  instances  have  I  seen  the 
intralobular  capillary  blood  vessels  of  the  liver  containing  groups 
and  streaks  of  plague    bacilli.    It  follows,  therefore,  that   the 
state  of  the  blood  vessels  around  the  inguinal  glands  is  entirely 
different  from  the  state  of  the  blood  vessels  obtaining  in  other 
organs  ;  and,  further,  that  this  peculiar  state  of  the  venous  vessels 
around  the  gland — viz.,  their  containing  large  and  ^mall  masses 
of  B.  pestis — is  due  to  the  B.  pestis  being  absorbed  and  carried 
from  the  seat  of  inoculation  directly  by  way  of  the  veins.    The 
cutaneous  injury,  above  described,  would  no  doubt  involve  many 
superficial  veins,  and  owing  to  the  state  of  the  inguinal  glands — 
VIZ.,  great  swelling  and  necrosis — the  circulation  of  blood  in  them 
would  become  impeded.    This  in  its  turn  would  affect  and  impede 
the  circulation  also  of  the  surrounding  tissue,  hence  in  many  of 
them  stafis  of  blood  and  multiplication  of  the  B.  pestis  would  be 
the  result. 

2.  The  next  organ  in  importance  is  the  spleen.  This  organ  is 
generally  considerably  enlarged,  dark  in  colour,  and  firm  ;  on  a 
cut  being  made  into  its  substance  no  fluid  (blood)  oozes  out.  This 
latter  condition  of  the  organ  is  in  contrast  with  that  in  septicaemia 
and  other  diseases  in  which,  the  spleen  being  large  and  dark  owing 
to  hyperaemia  and  active  congestion,  there  is  always  a  quantity  of 
blood  oozing  out  from  the  spleen's  cut  surface.    On  examining 
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i^*      microBCopic  aectionB  through  the  "  plague  spleen  "  each  as  is  tn 

»..  . ,      question  the  blood,  veasela  and  blood  spaces  of  the  pulp  are  found 

^qt        greatly  distended  by  blood  which  mostly  is  not  in  a  fluid  but  in  a 

•  Dn     '^l*''^^^  s'*'*  ; '''  ^^^^  there  is  extensive  infarct.     In  many  instamjes 

ur*    there  is  indication  of  necrosis  and  breaking  down  of  pulp  tissue 

of  the  spleen,   but  only  in  small  microscopic  foci.     As  regards 

the  distribution  of  B.  pestis  in  the  spleen,  these  micro-organisms 

are   found  almost  everywhere  and   in  great   abundance ;    in  a 

scattered  manner,  but  particularly  in  smaller  and  larger  connected 

masses,  in  streaks  and  clumps  in  the  blood  vessels  (stasis),  and 

in  amongst  the  pulp  tissue  in  which  breaking-down  process  is 

observed.    Oncarefulinspectionthestreaksand  clumps  of  B.  pestis 

are  seen  (o  be  really  contained  within  the  blood  spaces  of  the  pulp 

tissue  where  this  reaches  an  extensive  degree,  as  for  instance  in 

the  necrotic  nodules  of  the  spleen  in  the  subacute  form  in  gnines 

pigs.     The  blood  spaces  show  in  places  an  almost  perfect  natural 

injection  with  B,  pestis. 

3.  TVifi  lungs  are  greatly  congested  either  miiformly  through 
lobes  or  limited  to  one  or  another  lobule ;  iu  the  hitter  case 
hsmorrhages  into  the  inf umlibula  and  alveoli  are  not  infrequently 
to  be  met  with.  Tbe  large  and  small  vessels,  i.e.,  oapiliarie«  of  the 
alveolar  wall,  are  distended,  much  coiled  and  twisted,  and  filled 
with  blood.  In  many  instances  some  lobules  and  even  lobesshow 
consolidation  of  two  kinds  : 

(a)  patches  in  which  all  vessels  are  filled  with  blood  in 
stasis,  the  central  point  being  a  bronchus  distended  by 
and  filled  witli  debris  in  wliich  numiirous  B.  pestis  in 
masses  are  recogaisable  ; 

(6)  irregnlar  patches  in  which  a  number  of  alveoli  are  filled 
and  distended  by  leucocytes ;  plague  bacilli  are  not 
numerous  in  this  eecond  form  of  consolidation. 

In  last  year's  report  I  have  described  these  changes  in  a  mon 
advanced  stage  of  the  subacute  form. 

4.  The  liver  shows  extensive  areas,  in  which  the  capillary 
blood  vessels  of  the  lobules  are  distended  and  filled  with  blood  ; 
in  some  parts  the  blood  is  in  stasis,  the  central  vein  being 
greatly  distended  and  filled  with  copulated  blood.  This  is 
always  associated  with  extensive  breaking  down  and  coagnlatton- 
necrosis  of  the  parenchyma.  It  is  for  this  reason  that  ench  parts 
appear  opaque  and  more  or  less  grey  as  compared  with  other 
neighbouring  congested  (red)  parts.  Plague  bacilli  are  unmeronsly 
present,  particularly  in  the  intralobular  blood  capillaries  of  the 
infarcted  parts,  which  appear  as  if  injected  with  plagne  bacilli. 

5.  The  kidneys  are  generally  enlat^^ed  and  maoh  congested. 
Sections  of  them  show  the  blood  vessels  of  the  oortex,  incloding 
the  glomeruli,  and  of  the  mednlla  distended  and  filled  with  blood; 
in  some  portions  of  the  cortex  capillary  htemorrhages  may  also  be 
noticed.  B.  pestis  in  groups  are  found  in  the  glomernli  and 
particularly  in  the  larger  vessels  of  the  cortex  and  mednlla,  when 
they  form  connected  streaks  and  clumps.    The  epithelium  Uning 
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the  convoluted  tubes  is  generally  in  a  state  of   more  or  less  App.B,Na 

distinct  granular  degeneration.    What  is  of  great  interest  is  that  Further 

Plague  bacilli   can   be  found  in  the  space   of    the   Malpighian  Sf'5wJJ*o£ 

corpuscles,  in  some  convoluted  tubes,  and  in  some  uriniferous  BaciUus 

tubes  of  the  medulla.     It  is  therefore  clear  that  plague  bacilli  ^^VjIJ 
may  appear  also  in  the  urine  of  the  bladder. 

6.  As  already  mentioned  the  small  intestine  is  congested  and 
contains  sanguineous  mucus.  Sections  of  the  gut  show  that  the 
vessels  of  the  mucosa  are  distended  and  filled  with  blood,  with 
capillary  haemorrhages  into  the  tissue ;  the  epithelium  of  the 
surface  is  detached  and  wanting  in  many  parts,  and  here  the 
tissue  of  the  mucosa  is  breaking  down ;  the  epithelium  lining 
the  crypts  of  Lieberktihn  is  detached  and  disintegrating. 
Plague  bacilli  are  found  in  great  numbers  and  masses  in  the 
superficial  parts  of  the  broken-down  mucosa ;  where  this  is 
denuded  of  its  epithelium  there  may  be  a  continuous  layer  of 
these  bacilli,  all  showing  beautiful  bipolar  staining.  It  is  clear 
therefore  that  the  bowel  discharges  of  such  an  animal  would  be 
containing  plenty  of  B.  pestis. 

From  these  descriptions  it  is  seen  that  in  the  acute  and  typical 
form  of  plague  such  as  in  rats  follows  the  cutaneous  inoculation  of 
small  doses  of  virulent  B.  pestis  the  changes  in  the  different  organs 
are  generally  severe  and  very  pronounced,  and  that  the  distribution 
and  multiplication  of  the  B.  pestis  in  these  organs  is  of  a  very 
intensive  nature. 

II. — Mice   inoculated   cutaneausly    with    tJie    virulent    type    of 

B.  pestis. 

The  conditions  of  the  organs  in  the  mouse  are  of  a  character 
which  may  briefly  be  described  as  an  exaggeration  in  intensity  of 
those  observed  in  like  circumstances  in  the  rat.  In  all  organs 
distension  of  the  blood  vessels  with  haemorrhages  is  a  dominant 
feature ;  and  besides,  the  inguinal  lymph  glands  and  the  spleen 
may  be  said  to  be  practically  crowded  with  masses  of  B.  pestis, 
which  are  in  all  parts  in  continuous  masses  and  in  some  places 
may  almost  entirely  obscure  the  tissue. 

1.  T?ie  inguinal  glands  corresponding  to  the  inoculated  side, 
the  cortical  as  well  as  the  medullary  lymph  sinuses,  an)  practically 
injected  with  B.  pestis.  Also  in  the  lymphatic  tissue  of  the 
cortex  and  medulla  masses  of  B.  pestis  can  be  seen  everywhere. 
What  is  left  of  the  lymph  tissue  is  necrotic  in  many  parts.  Not 
only  the  lymph  vessels  and  lymph  spaces  of  the  gland  itself  but 
those  also  of  the  surrounding  tissue  show  distension  and  almost 
complete  injection  with  B.  pestis. 

2.  In  the  spleen  pulp  there  exists  a  continuous  network  of 
streaks  and  irregular  masses  of  plague  bacilli,  the  blood  vessels 
of  the  pulp  being  greatly  distended  and  filled  with  blood. 

3.  The  lungs  show  uniform  distension  and  filling  of  blood 
vessels  with  blood,  in  many  places  within  them  are  found  con- 
tinuous masses  of  B.  pestis ;  some  capillaries  and  small  veins 
appear  almost  injected,  *.«.,  completely  filled,  with  these  bacilli. 
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4.  Hi*'  like  If  the  caee  with  tfif  ItVfrr,  nhpre    the  rapiDaries 
betwemithe  eolamos  of  liver  ceUaare  in  many  parts  couUnnoiis 
IBMKI  <rf  plague  bacilli ;  tb«  liver  cells  at  the  Hame  time  sbaw  io^ 
.-  gnnalar  degeoerBtioD. 

i,  Inthf  kidn'-ii  all  parte  ar«  aDiforinl}'  cOD|i;>«te<l,  with  many 
Ofdllkry  hiemorrhagee  ;  many  Ti-s«elH  of  the  cortex  as  also  of  the 
BMdollftare  injected  with  plague  bacilli.  This  is  verj-  Btrikiugly 
riunm  In  gome  of  the  Malplghian  tafte  and  in  their  afferent 
and  ciffan.'nt  vessels.  The  masses  of  bacilli  being  staiDed  blae — 
methj^Mllilue — the  c^pecimeu  now  lookfi,  under  moderate  magnifi- 
catton,  M  if  some  of  these  vessels  had  been  actaally  injected 
with  bine  colooring  matter.  Grannlar  degeaemtioa  and  breaking 
down  of  the  epithelinm  lb  seen  slmoet  everywhere  in  the 
OOUT^lttod  tnbra.  Plapne  Itacilli  ve  aeeo  in  the  ariniferoae 
tnbolM  both  of  the  cortex  and  the  medulla. 

In  ra^K-ct  of  the  ropi<l  absorption  and  mnlti  plication  of  plague 
teoilli  in  the  inRtiiDaJ  glands  after  ctitaneouH  inoculation,  their 
npid  distribution  all  through  the  viscera  and  their  enormouci 
mnltiplicaiion  therein,  the  moose  is  undoubtedly  the  animal 
tdfering  the  )>eBt  nidus  for  the  growth  and  multiplication  of 
B.  peettB.  The  above  description  applies  equally  to  mice  deadtl 
Kithin  40  hours  and  to  those  dead  vrithin  60  or  6(i  honra.  H 


III. — Rata  inecuiated  eiUatuvud]/  with  atten^iattd  pkigtm, 
type  No.\ 

Ab  was  mentioned  in  the  experiments  already  described,  death 
of  Buch  animals  \/Af,  delayed,  and,  except  as  regards  the  inguinal 
bubo  and  spleen,  they  showed  comparatively  few  changes  in  their 
viflcera.  The  changes  consisted  of  a  more  or  lees  general  conges- 
tion, less  in  intensity  than  in  the  animals  dead  of  the  virnlent  type. 
The  inguinal  glands  presented  very  much  the  same  character  as 
after  cutaneous  inoculation  with  plague  of  the  virulent  type,  and 
also  the  spleen  was  in  some  instences  found  enlai^ed  dark  and 
firm,  in  others  only  slightly  or  not  appreciably  so. 

Examination  of  sections  through  the  hardened  organs  of  rats 
dead  after  cutaneous  inoculation  with  plagne  of  type  No.  2 
was  undertAken  in  a  number  of  instances.  The  rate  thue  minutely 
examined  were : — 

Rat  Ik,  experiment  7. 

Rat  iL,  experiment  ^. 

Rat  lo,  experiment  It. 

Rat  IQ,  experiment  13. 

Rat  iR,  experiment  11. 

Rat  iK  :  (1")  The  hul>o  showed  in  the  lymph  gland  hemorrhage, 
and  the  blood  vessels  generally  distended  with  coagulated  blood  ; 
cortical  lymph  follicles  necrotic  in  many  points  ;  cortical  stnuBes 
full  of  B.  peetis ;  surronnding  lymph  vessels  either  filled  with 
B.  pestis  or  with  leucocytes  and  B.  pestis  together ;  surrounding 
blood  vessels  greatly  distended  with  blood. 


385 

(2.)  Spleen :  Large  blood  vesBels  filled  with  coagulated  blood ;  ^^*  ^lij^  ' 
pulp  spaces  distended   by  blood ;    most   Malpighian  corpuscles  ^^^[^r 
shrank  and  small,  showing  necrosis  in  one  or  the  other  part. 
B.  pestis  here  and  there  only  in  small  groups  in  necrotic  parts. 


Obaervatioiui 
of  Typeeof 
Ba'mlns 


(ii)  Liver :  Numerous  large  blood  vessels  distended  and  filled 
with  coagulated  blood  ;  within  the  liver  lobules  and  more  or  less 
continued  from  the  interlobular  vessels  were  large  irregular 
spaces  filled  with  coagulated  blood ;  liver  cells  showed  granular 
degeneration  ;  B.  pestis  difficult  to  find,  if  any. 

(4.)  Lung :  General  congestion,  haemorrhage  in  some  parts ; 
infundibula  and  small  bronchi  filled  with  leucocytes  and  fibrin ; 
B.  pestis  difficult  to  find,  if  any. 

(5.)  Kidney :  Large  blood  vessels  distended  and  filled  with 
blood ;  glomeruli  of  Malpighian  corpuscles  swollen,  capillaries 
containing  moderate  amount  of  blood.  B.  pestis  difficult  to  find, 
if  any.  The  convoluted  tubes  appeared  in  most  parts  tilled 
with  hyaline  casts,  the  lining  epithelium  fairly  well  preserved. 

Rat  1l  :  (1.)  Bubo. — Lymph  vessels  and  lymph  spaces  around 
the  glands  injected  and  distended  with  B.  pestis;  the  blood 
vessels  of  the  gland  itself  greatly  distended  by  blood. 

(2.)  Spleen :  All  blood  vessels  and  blood  spaces  distended  by 
blood ;  B.  pestis  ouly  in  small  masses  and  not  numerous. 

(3.)  Liver :  Capillaries  of  the  lobules  much  distended  by 
blood ;  liver  cells  contained  fat  globules  and  many  of  them 
showed  granular  disintegration.  Some  capillaries — but  not  in 
many  places-^contained  plague  bacilli. 

(4.)  Lung :  Great  congestion  in  all  blood  vessels ;  haemorrhage 
in  some  alveoli ;  no  B.  pestis  discernible. 

(5.)  Kidneys :  Great  congestion  of  cortical  vessels,  in  some 
places  haemorrhage ;  epithelium  of  convoluted  tubes  disintegrating ; 
B.  pestis  to  be  found  only  in  large  vessels  amongst  the  blood 
corpuscles. 

Rat  lo  :  (1.)  Bubo, — Almost  complete  necrosis  due  to  infarct ; 
masses  of  B.  pestis  in  the  cortical  lymph  sinuses  and  adjoining 
cortical  necrotic  parts. 

(2.)  Sjileen  :  Infarct,  blood  vessels  full  of  coagulated  blood  ; 
Malpighian  corpuscles  shrunk  and  partially  necrosed.  B.  pestis 
few,  chiefly  in  necrotic  parts  of  Malpighian  corpuscles. 

(3.)  Liver  :  Infarct ;   bacilli  very  sparse,  if  any. 

(4.)  Lung  :  General  congestion,  some  infundibula  tilled  with 
fibrin  and  leucocytes.    B.  pestis  very  sparse,  if  any. 

(5.)  Kidney :  Slight  congestion,  only  larger  vessels  distended 
by  blood.    B.  pestis  very  sparse,  if  any. 


Pestis :  by  Bi 
Klein,  FJla 
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APP.B,NaS. 

i'urther 
)bflenratiOD8 
»f  Types  of 
lacultu 
^eftis :  by  Dr. 
Cleiii,F.aj:i. 


Rats  iQ  and  iR  differed  in  no  way  from  the  previous  rats, 
except  that  the  inguinal  lymph  glands  showed  extreme  filling  of 
the  cortical  lymph  sinuses  with  masses  of  B.  pestis  :  so  also  the 
lymph  vessels  around  the  glands  were  partially  or  wholly  filled 
with  B.  pestis. 


IV.  —  Mice  inoculated  cutaneously  with  B.  pestis  of  cUtenuated 

type. 

There  was  no  difference,  in  the  condition  of  the  organs  and  in 
the  wide  and  copious  distribution  in  them  of  B.  pestis,  between 
mice  of  this  series  and  the  mice  described  in  reference  to  the 
virulent  series.  The  extreme  prevalence  of  B.  pestis  in  connected 
masses  in  the  lymph  spaces  and  lymph  sinuses  of  the  bubo,  in  the 
spleen  pulp,  in  the  vessels  of  the  liver  and  lung  is  a  remarkable 
feature  ;  just  as  conspicuous  as  that  described  of  the  mice  in 
connexion  with  the  virulent  type  of  B.  pestis. 

From  this  it  appears  that  as  regards  the  mouse  both  types 
of  plague  act  in  the  same  manner ;  that  for  both  types  of  plague 
bacilli  the  tissues  of  the  mouse  offer  a  most  excellent  nidus  for 
growth  and  multiplication.  But  it  is  different  with  the  rat.  In 
this  animal  a  distinction  between  the  two  types  can  be  made 
in  view  of  the  result  of  the  changes  produced  in  the  spleen  and 
by  the  distribution  of  the  B.  pestis  in  this  organ,  in  the  lung  and 
liver,  and  in  the  blood  in  general. 

In  the  attenuated  type  the  spleen  of  the  rat  is  in  a  large 
percentage  of  cases  only  slightly  enlarged  or  not  appreciably  so, 
as  will  readily  be  understood  from  the  description  of  the  micro- 
scopic examination  of  the  organ ;  not  only  was  there  found 
stasis  and  coagulation  of  the  blood  in  most  vessels,  but  also  a 
distinct  shrinkage  of  the  Malpighian  corpuscles  due  to  necrosis. 
The  number  of  bacilli  in  the  spleen  was  small  and  not  to  be  com- 
pared with  what  is  the  general  rule  in  the  case  of  the  virulent 
type  of  plague.  As  regards  the  liver,  lung,  and  kidneys  the 
absence  of  any  appreciable  number  of  B.  pestis  appears  a  note- 
worthy feature. 

Since  the  inguinal  bubo  (i.e.,  the  proximal  local  effect),  con- 
tains just  as  vast  an  amount  of  B.  pestis  as  in  the  case  of  the 
virulent  type,  the  conclusion  is  justified  that  in  the  attenuated 
type  the  condition  of  the  organs  (congestion,  haemorrhage)  is 
mainly  toxic  ;  that  is  to  say  is  due  to  absorption  into  the  circu- 
lation of  the  toxin  formed  in  the  bubo  by  the  B.  pestis.  Further 
it  appears  that  in  its  attenuated  type  B.  pestis  does  not  find  in  the 
viscera  suitable  conditions  for  its  existence  and  multiplication 
as  does  the  B.  pestis  of  the  virulent  type  ;  and  that  owing  to 
B.  pestis  of  the  virulent  type  thriving  and  multiplying  well  in  the 
viscera  the  amount  of  toxin  circulating  in  the  system  in  animals 
inoculated  with  it  must  be  greater  than  in  the  case  of  the 
attenuated  type.  This  would  not  only  account  for  the  more  rapid 
course  and  more  rapidly  fatal  issue  of  the  disease  in  the  former 
case,  but  would  seem  to  indicate  that  in  the  attenuated  type  the 
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delayed  death  permits  snstained  action  of  the  toxin  enabling  it   ^^''  5i?^*  *• 
to  prodnce  the  conspicaons  necrotic  changes  in  the  bnbo,  in  the  Further 
spleen,  and  in  the  liver  upon  which  stress  has  been  laid.  ofiySio?* 


lllM 

One  further  important  consideration  deserves  notice.  Namely,  ^^f^^lP** 
that  owing  to  the  generally  copious  presence  of  B.  pesfis  in  the  °*  ' 
vessels  of  the  viscera  (lung,  intestine,  kidneys)  of  animals  inocu- 
lated with  the  virulent  type,  the  excretions  of  these  rats  would  be 
liable  to  be  charged  with  the  contagium  and  to  be  to  a  correspond- 
ing extent  dangerous ;  whereas  with  the  attenuated  type  the 
excretions  of  the  rats,  as  judged  by  the  above  description  of  the 
microscopic  character  of  their  yiscera,  would  seem  to  be  but 
sparsely  charged  with  plague  contagium,  and  with  contagium 
not  necessarily  a8  dangerous  to  the  human  subject. 


B,Ko.L    JtEPOBfl  of  Home  CHARAOTBRSby  which  varlona  StRBPTOCOOOI 
^^^^  asd     Staph  TLOOHJCi     may     be     Differentiated     an<l 

IdBHTIFIKD;   by  Dr.  M.  H.  OOBDON. 


L— Soopi  0 

IL— 8>ABaa  nn  nvn  whmbbbz  to  Bmwannru.TB  arBXPioooooi. 
in.— ArPuiftTioH  OF  xmt  siFnntnTiA&  iwm  10  ■nanoeoooi  nr 


IT.— DirraBnruTioM  ov  rafbtimncm.  . 


Reasons  that  necessitated  scbutint  of  thk  charactbrs 

OF  STBBPTOROCCI  and  aTAPHTLOCOCCI.      SCOPB  OF   THE 

pRBSBiTP  Report. 

It  waB  shown  in  my  last  report  that  the  Bpraying  of  fine 
particles  of  saliva  from  the  moatli  in  the  acts  of  coughing, 
BDeezing,  and  loud  speaking  had  an  important  bearing  on  the 
subject  of  air-borne  infection,  and  a  test  was  described  by  means 
of  which  the  presence  of  each  poFticles  of  saliva  in  air  could  be 
detected.  The  teat  referred  to  was  a  bacteriological  one,  and  the 
process  by  which  it  was  arrived  at  wae  as  follows.  Samples  of 
saliva  from  varions  normal  individuals  were  subjected  to  high 
dilution  and  submitted  to  bacteriological  examination,  with  the 
result  that  certain  micro-organisms  were  fonnd  to  be  constantly 
present  therein  in  large  nnmbers.  The  micro-organisms  In 
question  were  streptococci,  and  the  particular  micro-organism  that 
appeared  to  be  more  characteristic  of  saliva  than  any  other  was 
Streptococcus  brevis,  which,  in  each  of  the  25  samples  of  saliva 
examined,  was  present  to  the  extent  of  at  least  10,000,000  per  cc. 
of  saliva.  The  facts  thus  ascertained  were  next  utilised  for  the 
purpose  of  demonstrating  the  presence  of  particles  of  saliva  in 
ail.  I  was  able  to  show  that  immediately  before  snstained 
speaking  was  practiBed  in  a  given  room  no  salivary  streptococci 


were  to  he  obtained  fi-ora  the  air  of  Ihe  room :  and  farther  that  *pp  b.  So. 
after  SDStained  loud  speech  had  been  indulged  in  within  the  same  cbRracienU 
room  Btreptococci  indiBtingaiehable  in  all  respects  ex»mined  from  ^^j'^na"" 
salivary  streptococci,  and  in  particular  streptococci  indistingnish-  Btaob)rioccK;i 
able  in  the  same  aenee  from  8.  brevis  of  saliva,  could  be  recovereil  "lae-onttaiB 
from  the  air  of  Uie  room  by  exposing  culture  media  In  the  !"'*,'^*qJ'^* 
vicinity  of  a  person  who  performed  there  the  act  of  speaking.  ^  '-  "  ' 
The  speaking  experiments  in  question  were  parallel  with  those 
of  Flllgge,  and  especially  of  Koeniger,  in  which  B.  prodigiosus 
was  used  as  an  index  of  infection.  Koeniger,  it  will  be  remem- 
bered, by  artificially  infecting  kis  mouth  with  B.  prodigiosus, 
proved  that  particulate  matter  sprayed  from  the  mouth  in  ihe 
act  of  g):eaking  was  capable  of  spreading  through  the  air  of  a 
room  up  to  a  point  40  feet  away  from  the  speaker.  To  a  like 
distance  also  saliva  emitted  from  the  month  during  an  hour's 
loud  speaking  was  traced  by  application  of  my  streptococcus  test. 

The  characters  by  which  streptococci  of  saliva  were  idenii- " 
fied  were  of  two  kinds.  In  the  first  place  the  morplio logical 
appearance  of  the  growth  in  broth  and  on  agar  at  '.\1°  C.  was 
observed.  Secondly,  the  biological  characturs  of  the  atreplocucci 
were  examined.  In  subculture  it  was  found  thiit  in  litmus-milk 
streptococci  characteristic  of  saliva  produce  an  acid  leaction.  and 
iu  the  majority  of  cases  a  firm  clot.  'ITicBe  two  effects  of  the 
growth  in  lilmue-milk  were  particularly  constant  in  the  case  of 
S.  brevis  of  saliva.  Another  chai-acteristic  of  the  latter  micro- 
oi^nism  was  that  it  was  found  to  be  capable  of  discharging 
the  colour  uf  nentral  red  broth,  when  growing  iu  that  medium 
under  anterobic  conditions  at  ST**'  C.  Owing  to  the  constant  and 
abundant  presence  of  8.  brevis  in  saliva,  the  same  change  in 
neutral  red  broth  was  found  to  be  produced  by  minute  quantities 
of  crv.de  saliva.  This  last  reualt  suggested  that  the  method 
previonsly  applied  for  detecting  droplets  of  saliva  in  air, 
namely,  by  exposing  dishes  filled  with  ordinarj"  broth  and 
subsequently  incubating  the  medium  anasrobically  at  il?"  U., 
could  be  materially  improved  by  tinting  the  broth  thus  exposed 
with  neutral  nd.* 

In  the  course  of  the  experiments  in  which  the  strep tocnccnti 
test  for  saliva  was  applied,  it  was  found  that  a  certain  streptococcus 
of  other  than  salivary  origin  occurred  not  infrequently  both  in  the 
air  of  rooms  and  in  the  open  air.  It  became  necessary,  therefore, 
to  distinguish  between  this  "air  streptococcus"  and  streptococci 
characteristic  of  saliva.  Fortunately  the  ditferentiatiou  was  found 
to  be  easily  accomplished  :  not  merely  because  of  minor  morpho- 
logical points  of  distinction,  but  chiefly  by   rejison  of  rhe  fact, 

*  B«<ieDl  experienoe,  howeTer,  has  sbowo  tbat  neutrul  red  brot'i  U  not 
sJwayB  ihe  nioet  tnilsble  maiiuiQ  for  (letectiug  the  [-rwenue  of  xulivarf  atrepto- 
cocoi  in  air.  Tbait.  in  a  wsriea  of  examinationa  of  Titiated  air  pa-Hini;  oat  of 
Ibe  Debating  Cham  bar  of  the  Houae  of  Commona  I  have  fouud  that  aatiTary 
atreptooocci  are  beat  detected  in  tjie  aoid  air  during  debates  b;  pipoaini.'  (ilatee 
coDtaining'  agar  or.  if  lh<>  ripoaure  is  u  lonr  odc,  the  mirdiiim  of  DrlgaJski  and 
Contadi.  Aft«r  expoanre.  thew  plntra  of  st^id  madia  are  incubated  a«robically 
at  37"  C.  for  4$  honra,  and  (be  rtreptocoomiH  mlonlea  praaeat  are  pnttcnltunyl  in 
broth  and  Ihen    uhjected  to  the  nine  diSerential  teste  deacribod  in  the  prtsent 
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AiftB.W(X*.    frequently  verified,  that  Ihe  aii-  BtreptococcnB  prodnced  no  changp 

:hr    of  reiic^tion  itml  bo  clot  when  growing  in  litmue-tnilk,  »nd  also 

*■*"   that  it  feiled  to  change  the  coloar  of  the  medium  when  growing  in 

f^    nentral  red  broth.    Theae  negative  chardctei-s  of  ihe  air  strepto- 

coociw  admitted,  therefore,  of  ready  application  for  the  purpose  of 

dieting  dishing  tliat  micro-organism  trom  streptococci  cliaract  eristic 

of  hnmati  &iliva. 

Bnt  ill  spit#  of  the  deKnite  character  of  these  distinctions 
Iwtween  the  air  streptococcus  and  streptococci  of  fialiva,  it  was 
desinible  that  search  should  be  made  for  further  testa  by  which 
fltreptococci  of  salivary  or  other  origin  could,  if  possible,  be 
differentiated  and  identified.  Previous  esperience  had  shown 
that  it  was  by  means  of  their  biological  and  eepecially  by  their 
.biochemical   characters   tu...    u  >pe    lay   of    differentiating 

'Sbvptococci.     Accordingly  e  ^tion  waa  begun  in  order 

tn  exflmtne  the  action  of  n  ive  streptococci  on  various 

■Organl<:  compounds  of  known  cnem  »I  conipositinn,  bnt  easily 
'dL-ooinposablc.  The  test  was  made  ir  he  following  way.  Faintly 
AllEidiiie  fintr-ir-frce  liroth  welm  tinted  with  litmus,  chained  with 
llhp  orgimic  Hubstance  to  be  tested,  ai  d,  uftcr  tnoculution  wilh  » 

fiven  streptococcus,  wati  incubated  icrobically  for  three  dayf  at 
7°  C.  Under  these  circnmstauces  it  was  found  that  whoreas  in 
ijsome  cases  no  change  \vn6  produced  in  the  reaction  of  the  medium, 
I  in  others,  where  decomposition  of  the  oi^nic  su balance  under 
.trial  was  eiTected  by  the  action  of  the  strep tficoccus,  sncli  decom- 
position was  noticed  by  the  development  of  a  distinct  aeiil 
reaction  in  the  broth.  But  although  the  change  in  reaction  was 
extremely  marked  in  some  inalancea— the  colour  being  chanyeil 
from  purple-blue  to  brilliant  red — no  gas  formation  was  observed, 
a  circumstance  that  distinguishes  the  action  of  streptococci  on 
certain  of  these  substances  from  that  of  several  members  of  the 
Coli-typhoid  family  of  bacteria. 

At  the  time  of  writing  my  report  I  had  only  been  able,  among 
organic  substances,  to  examine  glucose  and  lactose  in  the  above 
way:  &iid  I  was  able  to  report  that  while  all  the  examples  of 
salivary  streptococci  tested  had  been  found  to  produce  an  acid 
reaction  when  growing  in  broth  containing  2  per  cent,  of  either 
glucose  or  lactose,  the  air  streptococcus,  though  it  produced  an 
acid  reaction  in  the  case  of  glucose,  produced  no  such  effect  in 
the  case  of  broth  containing  lactose.  This  resnlt  was  in  accord 
with  the  previously  observed  failure  of  the  air  streptococcus  to 
produce  a  change  of  reaction  when  growing  in  litmus  milk. 
Investigation  in  the  above  sense  was  afterwards  extended,  and 
at  the  time  of  going  to  press  I  was  able  to  insert  an  addendnni 
brie6y  summarising  further  results.  I  stated  that  the  action  of 
12  streptococci  from  various  sources  had  been  tried  on  a  further 
number  of  substances  belonging  to  the  carbohydrate  and  allied 
series.  In  the  case  of  fructose,  mannose,  maltose,  and  galactose, 
all  the  streptococci  in  question  produced  an  acid  reaction ;  on  the 
other  band,  in  the  case  of  starch  and  dulclte  no  change  of  reaction 
took  place.  In  the  case  of  the  following  Babstances,  however, 
Bacchu^>u,  rsfflnose,  Innllu,  maitalte,  lalloin,  and  ooolferin,  lomQ 
Rtreptoooooi  produced  an  acid  raaotlon,  whereas  other  itreptooooi^t 
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though  growing  in  the  medium,  failed  to  produce  any  such  app.j^.no.4 
effect :  So  that  these  substances  promised  to  have  a  ^-aluable  ^^J^J^SffJ  ^ 
application  for  the  purpose  of  differentiating  streptococci.  cocc^and  ^ 

Staphylooood 

This,  therefore,  was  the  stage  of  the  enquiry  at  which  my  last  differentiated 
report  ended.  In  the  present  report,  the  result  of  my  further  JJ^xjJI^oowIm 
search  among  organic  compounds  ol  carbon  for  substances 
lending  themselves  to  the  differentiation  of  streptococci  under 
the  conditions  described  will  be  given  in  greater  detail. 
Reference  will  also  be  made  to  the  result  of  the  trial  of  certain 
other  cultural  tests  of  biological  characters  in  respect  of  which 
streptococci  have  been  compared.  Secondly,  the  result  will  be 
described  of  the  application  of  a  selection  of  nine  differential  tests 
to  a  large  number  of  streptococci  isolated  chiefly  from  the  saliva 
of  normal  individuals  but  also  from  the  human  body  in  disease, 
as  well  as  to  streptococci  from  air,  dust,  and  other  sources.  In 
the  case  of  streptococci  isolated  from  disease  processes  and  found 
to  possess  virulence,  it  has  been  possible  to  ascertain  the  nature 
of  the  response  given  to  the  nine  differential  tests  by  a  strepto- 
coccus before  and  after  passage  through  an  animal,  and  accordingly 
this  point  has  been  examined.  It  may  ho  said  at  once  that  as  a 
result  of  these  various  procedures  the  value  of  the  nine  tests  in 
question  for  differentiating  and  identifying  various  streptococci 
has  been  very  definitely  established. 

While  the  search  for  means  whereby  particles  of  saliva  floating 
in  air  may  be  detected  has  led  to  the  developments  referred  to, 
investigation  for  this  purpose  has  not  been  confined  to  the  study 
of  streptococci.  In  the  account  of  the  investigation  of  various 
samples  of  saliva  given  in  my  last  report,  mention  was  made  of 
the  fact  that  in  all  the  samples  examined  staphylococci  were 
present  in  great  abundance  and  were  only  less  numerous  than 
streptococci.  In  all  25  samples  of  saliva  submitted  to  examination 
by  means  of  the  culture  test,  staphylococci  were  proved  to  be 
present  to  the  extent  of  over  I  million  per  cc,  and  in  exceptional 
cases  even  exceeded  streptococci  in  abundance.  It  was  of  con- 
siderable subsidiary  importance,  therefore,  to  ascertain  whether 
any  particular  kind  or  kinds  of  staphylococci  were  by  reason  of 
their  constancy  and  abundance  in  saliva  characteristic  of  it,  and  if 
so,  whether  these  staphylococci  could  be  identified  and  used  as  a 
secondary  means  of  detecting  the  presence  of  droplets  of  saliva 
in  air. 

It  was  not,  however,  solely  for  this  purpose  that  an  enquiry  into 
the  relations  of  members  of  the  staphylococcus  group  has  been 
rendered  necessary.  Infective  material  may  be  imparted  to  air  by 
means  other  than  by  particles  of  saliva.  For  instance,  minute 
I3articles  of  skin  and  scurf  are  liable  to  be  shed  from  the  surface 
of  the  body,  and  it  is  possible  that  under  certain  circumstances, 
morbific  virus  may  be  communicated  to  the  atmosphere  in  this 
way.  A  preliminary  examination  was  therefore  made  to  ascertain 
if  any  micro-organisms  occurred  habitually  in  association  with 
particles  of  skin  and  scurf,  and  if  so  whether  such  micro-organisms 
could  be  identified  and  their  presence  applied  as  a  test  whereby 
particles  of  skin  and  scurf  floating  in  air  could  be  detected.    The 

19034  9  B  9 


398 


fVJMi^i.  f^gfiii  nf  tills  emnlniitian  vm  to  Aom  that  certslift 
flTiSSSL  offgutimB  dooeear  on  psrtieleBof  ddn  and  aeiir^  and  im  boik 
w*^?*  *  J  inatanoea  tlie  mienMngaaiaaBa  found  wan  alnA jloeooaL  tKrem- 
•n^M0cf  ligation  of  the  atafdi jlooooci  haa.  therefore^  been  nnderlalEen  bo4 
iMMi  ooi J  te  order  to  oblito  a  aeoond  teat  iriMfeby  diop^^ 
SBk  ^>>^^  ^  detected,  but  alao  witb  iriew  to  deteetfa^  tbe  laaoiMMia  of 
naiiieiaa  of  akin  and  aearl  Staphyloeooeit  hoimer,  hsf»  a  widie 
dfairfbation  In  natnte  and  aie  eqiedally  abundant  in  air.  Move^ 
4hrery  Uie  prtnta  to  wiiidi  attenticm  haa  commonly  been  g^ven  in 
itteiiMpt  to  dfatingoiah  ali^yloeooci  ware  iMnd  to  be  iiaaiiilfcilent 
for  tne  object  in  iriew  in  tiie  prtaant  inalanee  It  baa  been 
ttteretori^  neceaaary  firat  of  all  to  aaoertain  bj  wbal  eharaetoia 
In  addltton  to  tboee  at  preaent  conmMmiy  taken  aeeonnt  of  for  tfiia 
pixfOBBf  atanhyloooeel  may  moat  eon^renlcntly  and  rinoply  be 
-dUforentiated,  and  an  enquiry  to  detandne  tbia  matter  -wae 
Inatitirted  on  rimilar  linea  to  the  enquiry  already  deeeribed  in 
010  caae  ci  the  atroptoeoccL  In  a  pteUnilnary  aertea  of  teala  the 
lae^on  of  alx  aeveral  ataphylooooel  ivaa  teated  on  80  dUEetent 
oiganic  anbatancea.  The  medium  employed  for  tbia  pnrpoee  wma 
almllar  to  that  prerioudy  uaed  In  the  caae  of  atrqitococ<d«  Tlie 
propOTtion  In  which  the  subalance  to  be  teated  waa  added  to  the 
medium'waa  alao  the  aame  aa  before,  andt  aa  In  tiiat  case,  the 
queetion  to  be  determined  waa  whether  «  no  a  given  atapliy Io> 
eocene  produced  an  add  reaction  In  relation  with  a  given  ofgnnic 
aubatance.  Aa  a  reault  of  theee  and  other  teata  in  vddeh 
atH]^hylococci  have  been  compared  with  one  another,  nine  differ- 
ential teata  have  been  aele^^ed,  and  a  aerfea  of  ata^ylococdi  huTe 
been  submitted  to  them  with  results  that  will  afterwards  appear. 
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SECTION    H. 
Tests  for  Dipfkbbntiating  Stbbptooocci.  T^a'dd"^ 

Staphylo(!Ocel 

In  the  following  inveetigatioii  the  "  ooouuou  "  medium  employed  jj^'identuSi 
\v&»  ordinary  Dntrieat  broth  freed  from  sugar  by  caltivating  byDr.  uu^ 
B.  coli  therein  for  three  daya  at  Sl^  C.  At  the  end  of  that  time 
the  broth  was  sterilised,  cleared,  made  alighlly  alkaline,  and  tinted 
with  litmaa.  The  praportion  of  litmne  added  waa  ten  per  cent,  of 
a  watery  solution  of  this  substance.  A  control  experiment  was 
then  made  in  all  early  t«sts  by  cultivating  ati-aptococci  in  the 
medium  in  order  to  make  sure  that  no  acid  reaction  was  produced 
by  their  growth  in  the  medium  per  se.  The  result  of  auch  teats 
watt  invariably  negative.  The  proportion  in  which  a  given  organic 
eubetance  was  added  to  the  broth  was  two  per  cent,  in  ihe 
experimente  now  to  be  i-elated,  but  in  later  routine  practice 
one  per  cent,  has  been  found  sutlicient.  After  adding  the  organic 
substance  in  the  proportion  stated,  the  medium  was  tubed  and 
sterilised  by  steaming  for  half  an  hour  on  two  successive  days. 
Litmus  broth  prepared  in  this  way  and  containing  the  snb- 
stance  to  be  tested  was  inoculated  with  a  given  streptococcoa 
and  incubated  for  three  days  at  37"C.  In  cades  where  an  acid 
reaction  is  produced  by  the  growth  of  a  atreptococcna,  such 
reaction  ia  often  visible  already  after  24  hours ;  the  reason  of 
the  three  days'  incubation  is  Ui  enable  weaker  streptococci  to 
produce  the  reaction  should  they  be  capable  of  doing  so.  The 
value  of  a  time  limit  of  three  days  also  increases  the  differeulial 
value  of  a  negative  response  to  the  tests. 

In  the  present  report  all  testa  in  which  streptococci  were  tried 
against  organic  subatances  for  acid-prod  action,  were  made  in 
ordinary  meat-broth  that  had  been  previously  freed  fi'om  sugar 
by  cultivating  B.  coH  therein  in  the  way  above  described. 
Dr.  Houston,  however,  has  recently  found  that  Lemco-broth  suf- 
fices for  the  same  purpose.  The  advantages  of  l.emco-broth  are 
that  the  medium  being  free  of  sugar,  there  ia  no  necessity  for 
cultivating  B.  coli  in  it  before  use  ;  and,  secondly,  Lemco-broth  is 
cheaper  than  meat-broth.  Having  recently  tested  a  number  of 
streptococci  and  staphylococci  in  Lemco-litmns-broth  containing 
on©  or  another  of  the  various  organic  subatancea  hei-eafter  selected 
for  routine  application  in  the  case  of  these  two  classes  of  cocci 
respectively,  I  can  now  recommend  the  routine  use  of  Lemco- 
broth  for  thia  purpose.  The  only  difficulty  I  have  had  has  been 
in  exceptional  cases  when  a  specially  delicate  streptococcus  might, 
perhaps,  produce  a  positive  reaction  against  a  certain  organic 
eubstance  in  coli-broth,  but  not  in  Lemco-broth.  Besides  the 
saving  in  time  and  expense  effected  by  its  employment,  the 
Lemco  medium  has  the  advantage  of  being  uniform  in  conati- 
tntion  and  alkalinity  when  always  made  according  to  the  follow- 
ing formula,  for  which  1  am  indebted  to  Dr.  Houston  : — 


APF. B.  WO. i.  -T-est  organic  nubstooce          ...        1  per  cent. 

wh^wrlp''^  Sodinm  bicarbonate 0-1       „ 

staphyiucoiwi  pliie  If)  CO.  per  cent.  o£  a  10  per  cent,  watery  solution  of  ordinary 

iRfforBntuiwl  el'*'  litmna. 

It  may,  perbapa,  be  mentioned  also  that  oblou}^  tina  fitted  with 
sliding  removRble  partitions  have  been  found  to  be  of  great  con- 
venience for  esainining  otreptouocci  by  thest;  teete. 

For  the  purpose  of  the  enquiry  10  streptococci  were  conBistently 
employed,  and  they  were  selected  on  account  of  their  being,  so  far 
att  oould  ije  judged  at  the  time,  fairly  representativp  of  the  different 
types  of  streptococci  found  in  nature.  The  several  micro- 
organiams  were  from  sources  as  follows  :— 

I. — Dust  of  a  laboratory  floor. 

II. — Streptococcus  which  were  present  in  numerous  colonies 
on  11  Drigalski  and  Conradi  plate  that  had  been 
inoculated  with  a  dilution  of  a  typhoid  stool. 

III. — ytreptucoccuB  cultivated  from  the  liquor  of  an  oyster 
suspected  of  receiving  pollution  from  sewagi?. 

IV,  Jt  V. — Streptococci  from  the  monthn  of  newly-born  infants. 

VI, — btreptococcus  isolated  from  normal  skin. 

VII. — Streptococcus  obtained  in  jiure  cnltun'  from  the  heart's 
blood  of  a  patient  who  bad  saccumbed  during  an 
attack  of  pleurisy. 

Vill. — Streptococcus  from  the  pus  of  an  abscess.  The  abscess 
had  developed  in  the  leg  of  a  youth  subsequent  to 
injury  from  a  splinter  of  wood. 

IX. — Streptococcus  isolated  from  a  sample  of  milk. 

X. — Streptococcus  isolated  from  50  litres  of  the  open  air  of 
London,  E.C.  It  is  a  typical  example  of  the  air 
streptococcas. 

Nos.  II.,  VII.,  and  VIII.  were  kindly  given  me  by  Dr.  Andrewee 

All  ten  of  the  above  micro-organisms  were  non-motile,  retained 
Gram's  stain,  and  were  morphologically  undoubted  examples  of 
streptococci.  Alone  of  the  ten,  No,  1  produced  lique&ction  of 
gelatine  visible  already  after  two  days  at  22°  C.  Before  being  sab- 
jected  to  the  several  tests,  each  of  these  streptococci  was  plated 
and  stock  oultures  made  from  a  single  colony  so  as  to  ensore  the 
purity  of  the  culture.  A  sub-culture  of  each  streptococcim  waa 
then  injected  into  a  mouse,  but  no  lesion  resulted.  I  have  little 
fltfutft-  Yimfever,  that  had  streptococci  7  and  8,  especially  the 
former,  been  tested  in  this  way  when  originally  isolated  from 
their  resptctive  sources,  pathogenic  effects  would  have  been  de- 
monstrated. 
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Trial  was  first  made  of  sabstanoes  belonging;  to  the  carbohydrate  A^-  B.No.' 

SfO"?-  ChaiMtonb 

which  Strept 
cocci  ftod 

Carbohydrates.  staphyiooooo 

may  be 
differontistdd 

1.  Monosaccharides: —  ^'^^^^^S'^A^* 

by  Dr.  Gordo 

(a)  Pentoses. — Only  one  substance  of  this  class  was  examined, 
namely,  rhamnose  or  isodulcite,  CeHijOs.  An»  acid 
reaction  was  produced  by  streptococci  I.  and  II.,  but 
not  by  the  rest. 

Broth  was  prepared  with  arabinose  and  xylose  respectively, 
but  as  the  colour  of  the  litmus  was  found  to  have 
become  changed  in  the  steaming,  the  action  of  the 
streptococci  on  these  substances  was  not  examined. 

(b.)  Hexoses  CflHi206. — No  less  than  4  substances  of  this 
class  were  tested,  namely,  glucose,  fructose,  mannose, 
and  galactose.  I  found  that  in  the  case  of  all  these 
sugars,  each  of  the  ten  streptococci  produced  a  clear 
acid  reaction. 

2.  Disaccharides. — In  the  case  of  maltose,  C1SH23O11  -h  H^O,  all 
ten  streptococci  produced  an  acid  reaction.  Both  saccharose, 
C12H22O11,  however,  and  lactose,  C12H22O11  +  H2O,  were  found  to 
be  of  differential  value  ;  some  streptococci  producing  an  acid 
reaction,  whereas  others  failed  to  do  so. 

'^.  Trisacchandes, — Baffinose,  C1HH32O16+5H2O,  the  only  sub- 
stance tested,  was  found  to  have  a  differential  value. 

4.  Polysaccharides  (CeHioOs),,. — The  following  were  tried  : 
Starch,  inulin,  dextrin,  arabin  and  glycogen.  In  the  case  of 
starch,  owing  to  the  feet  that  if  a  larger  quantity  was  used,  the 
medium  became  solid,  the  proportion  added  to  the  broth  was  only 
^  per  cent.  No  acid  reaction  was  produced  by  the  streptococci  in 
the  case  of  starch,  arabin,  and  glycogen.  In  dextrin  all  pro- 
duced an  acid  reaction.  On  the  other  hand  inulin  brought  out 
a  difference  between  the  streptococci. 

Glucosides. 

Eighteen  substances  of  this  class  were  obtained  for  testing  in  tlie 
manner  described.  Five  of  them,  namely,  phloridzin,  mucin, 
tannin,  quercitrin,  and  sabbatin  were  altered  in  the  steaming  and 
were  therefore  discarded.  The  streptococci  produced  no  change  of 
reaction  in  the  case  of  the  following  :  Methyl  glucoside,  C/HnOe ; 
saponin,  C32H64O18 ;  jalapin,  C34H66O16 ;  convolvulin,  C31H64JO16 ; 
and  hesperidin,  C22H2eOi2.  The  remaining  8  glucosides,  however, 
were  found  to  have  a  dift'erential  value  ;  these  were  : — 

Amygdalin,  CgoHjrNOu+SHaO. 
Arbutin,  CiaHieO;. 
Coniferin,  Oi6Hm08+2H,0. 


by  Dr.  Qorfloa. 


Digitalin,  CotH«0„. 
Heliom,Ci,H„Or  +  HiO. 
Popiilin,  C,oHo,0„. 
Salicin,  C,5H,«0;. 
Syringin,  Cl;Hi^O„. 

Polvatomic  alcohoh, — The  following  were  tried  with  the  results 
Btated:— 

1,  Glycol,  CjHuO^. — A.11  the  streptococci  failed  to   i>roduce  ao 

acid  reaction  in  the  case  of  this  dintoQiic  alcohol. 

2.  Glyuerine,  CiHsOj-^Thia  triatomic  alcohol,  on  the  other 

hand,  was  of  differential  valne. 

;i.  Erythrite,  C,Hn,0,. — The  ttaratomic  alcohol  tested  was  of 
no  differential  valne. 

4.  ManniiH,  CflHnO„. — This  hexatomic  alcohol  was  of  differ- 
ential value.  Of  its  two  isomers,  sorbite,  C^HuOg, 
was  of  less  differential  value  thau  maunite ;  and 
dnlcite,  CoHhO,,  waa  of  no  differential  valne  at  all. 

The  re»nlt£  ohtainod  up  to  this  point  are  uammariaed  in  the 
appended  Table,  in  which  the  reaction  given  by  each  of  the  ton 
etreptococci  to  each  of  the  33  enbatanoee  tested  may  be  readily 
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P.B.IT0.4,       Olher  snbBtances  tried  in  litmuB  sugar  free  broth  : — 

ncienby 

cbstrepto-  1.  Acid  amides. — C'aEfeiu,  aaparagin  ami  urea  were  trit-il  but 

ibyioootoi  no    change    of    reaclion,  alkaline  or  otherwiee,   waa 

produced  bv  any  of  the  streptococoi. 

2.  OHii. — Spt^rm   oil   and  cod   liver   oil   tested   in   the  same 
way  gave  no  delinitely  positive  reanll. 


Farther  testa  tried  : — 


iiilrilf. — Ordinary   broth   tubee 
cent.     pola««iani     nitratf     were 


.  lieducthn   of  nUi-<U'- 
containing!    "S     pe 

inoculated  with  each  of  the  above  streptococci  and 
incubated  at  37*^  C.  for  three  days.  On  testing  for 
nitrite  at  the  end  of  this  time,  in  no  caae  was  a 
poeitive  reaction  obtained.  It  will  be  seen  later  that 
staphylococci  give  a  very  different  result  to  strepto- 
couci  KS  reg^ds  this  test. 

.  The  production  tif  sulphurHterl  hydi-ogen. — Tubee  of 
ordinary  broth  with  the  addition  of  *!  per  cent,  lead 
ooetaie  were  inoculated  with  the  ptreptococci.  .'■ome 
positive  evidence  of  sulphide,  i.e,,  blackening  of  the 
lead  precipitate,  occun-ed  in  the  case  of  streptococci 
I.  and  I],  in  the  course  of  a  week's  incubation  at  37^0. 
There  was  also  an  indication  of  a  positive  resalt  in 
the  case  of  streptococcus  No,  III.  The  rest  were 
iR-yativi'.  ThiH  tewt,  therefore,  would  secni  to  be  of 
some  differential  value. 

.  Change  of  colour  in  broth  containing  one  or  another 
aniline  di/v. — In  order  to  ascertain  if  aniline  dyes 
othor  than  neutral  red  might  be  of  use  for  differenti- 
ating streptococci,  trial  was  made  of  indigo  sulphate, 
methylene  blue,  and  azur.  Dr.  Grilbler  was  good  ■ 
enoogh  to  forward  me  the  latter  two  dyes  for  this 
parpose  at  my  reqaeet.  Ordinary  broth  tinted  with 
the  dye  to  be  tested  was  used.  The  resolta  given  by 
the  ten  streptococci  after  48  hours'  growth  aerobically 
at  37°  C.  is  seen  in  the  following  table,  where  the 
result  is  also  given  of  the  action  of  the  same  micro- 
orgaaisuis  on  neutral  red  broth  aaaerobically  within 
ths  same  limit  of  time. 


L. 
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48  hotutf  growth  at  37^  0. 

nireptococoi. 

AnaeroUcally. 

Aerobically. 

No. 

Source. 

Neutral 
Bad. 

Indigo 
Sulphate. 

Methylene 
Blue. 

Azur. 

L 

11, 

lU. 

IV. 

V. 

VI. 

VIL 

VIII. 

IX. 

X. 

Dust       

Stool       

Oyster 

SaUva     

Saliva 

Skin        

Blood 

Pu»         

Milk       

Air          • «        • .        « • 

+ 
+ 

+ 

+ 
+ 

+ 
Slight. 

1      1      1      1      1      1      1      1     +    + 

+ 

+ 

1 

i 
1 

i 

1           + 
Slight 

The  positive  sign  indicates  in  the  case  of  the  neutral  red  broth 
column  that  the  colour  of  this  medium  was  changed  from  cherry 
red  to  orange  green ;  in  the  case  of  the  other  three  dyes  the  same 
sign  signifies  that  the  blue  colour  of  the  broth  was  bleached.  The 
results  show  that  although  all  the  dyes  have  some  differential 
value,  there  appears  to  be  no  sufficient  cause  for  adopting  an 
aerobic  routine  test  with  one  of  the  other  dyes  in  place  of  the 
neutral  red  test  which  I  have  been  in  the  habit  of  applying 
anaerobically.  The  positive  result  given  by  one  of  the  two 
salivary  streptococci  in  the  latter  medium  also  emphasised 
it»  relative  superiority  for  the  special  purpose  of  the  present 
enquiry. 


APP.  B,  No. 

Charaotent 
which  Strept 
co3cl  and 
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by  Dr.  Oordi 


General  hearing  of  Iheae  reautts  on  the  nialn  object  of  tlie  enquiry. 

Tests  selected  for  routine  efnploynient. 

It  has  been  found,  therefore,  that  a  number  of  substances  arc 
available  for  the  purpose  of  differentiating  streptococci.  As  a 
matter  of  routine,  however,  it  is  not  practicable  to  apply  all  the 
tests  in  which  the  ten  streptococci  have  been  found  to  differ.  A 
selection  has  been  necessitated,  and  bearing  in  mind  the  main 
object  of  the  present  enquiry,  seven  of  the  principal  differential 
substances  have  been  selected  for  routine  employment  in  addition 
to  the  tests  in  litmus  milk  and  neutral  red  broth  already  in  use. 
The  seven  substances  selected  are  saccharose,  lactose,  raffinose, 
inulin,  salicin,  coniferin,  and  mannite.  The  manner  of  applying 
each  of  these  substances  as  a  differential  test  for  streptococci  is  that 
described  above.  As  additional  teeto  also  in  special  cases,  rhamnose, 
glycerin,  and  sorbite  may  be  nm  The  remaining 

tests  to  which,  from  tl  value  for 

differentiating  s^  'erential 


Arr.B^o-t.  ^iQoosldee,  ^Le  oth«r  aniline  aly^s  exumiuiHt.  aixl  the  test  in  l*ad 

ChonuteniiT  broth,  have  all  for  the  present  been  diacanlpd.     It  is  conceivable. 

oooSaod""^  hoM'ever,  that  on  another  occaeioD,  and  with  another  main  object 

stnphjiaoocci  in   view,  one  or   more   of  these  tests  now  discardeil   might,  as 

di^rentiaiod  I'kelj"  to  prove  of  more  immediate  valae,  be  preferable  to  one  or 

pina^iiieDttBwii  more  of  the  tests  adopted  in  the  present  inHfance. 


Showing   the  reactions  f 
9  selecleil  tecta. 


by  the  10  Sireptococei    in    the 
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SECTION  III.  Aw.B^o. 

Characteral 

Application  of  nine  sblbctbd  Dipfbrbntial  Tests  to     i^^^d*^ 

STRBPTOCOCCI  in  6BNBRAL.  Staphylocoo 

may  be 
dilrorentlatfl 
and  identiflt 
by  Dr.  Qord 


Synopsis. 

I.— Stbeptooooci  from  tub  human  body  in  health.     The 

CHARACTBBS  OF  HOO  STBEPTOOOGCI  FROM  NORMAL  SALIVA. 

XL— Streptococci  from  the  human  body  in  disease.    The 

CHARACTERS  OF  STREPTOCOCCI  FROM  PNEUMONIC  SPUTUM, 
FROM  SEPTIC  PROCESSES,  AND  FROM  ULOERATITS  ENDOCAR- 
DITIS. 

III. — The  EFFECT  ON    ITS    BIOLOGICAL  CHARACTEBS   OF    PASSING 
A  STREPTOCOCCUS  THROUGH  AN   ANIMAL. 

IV. — The  CHARACTERS  OF  STREPTOCOCCI   FROM   DIVERSE  SOURCES. 


Having  obtained  in  the  manner  described  a  series  of  nine  tests 
by  means  of  which  differences  existing  between  the  characters  of 
various  streptococci  eonld  be  detected^  and  having  found  on 
repeating  the  testa  three  times  over  that  each  of  the  ten  strepto- 
cocci responded  on  each  subsequent  occasion  to  each  test  in  the 
same  fashion  as  it  had  done  in  the  first  instance,  the  next  step 
was  to  isolate  a  large  number  of  streptococci  from  different  sources 
and  to  examine  them  in  the  same  way.  This  has  accordingly  been 
done. 

The  sources  from  which  streptococci  have  been  isolated  and 
subjected  to  the  nine  tests  are  various.  In  the  first  place  trial  has 
been  made  of  streptococci  obtained  from  the  human  body  in 
health — chiefly  up  to  the  present  from  saliva.  Secondly,  strepto- 
cocci  isolated  from  the  human  body  in  disease  have  been 
examined,  and,  owing  to  the  pathogenicity  possessed  by  them,  the 
opportunity  was  taken  of  examining  the  effect  on  their  reactions 
of  passing  some  of  them  through  animals.  Thirdly,  the  tests 
have  been  applied  to  streptococci  obtained  from  different  sources 
outside  the  human  body,  such  as  air,  dust,  milk,  &c.  The 
result  of  this  procedure  will  now  be  described  in  detail. 


Part  I.— Streptococci  Isolated  prom  the  Human  Body 

IN  Health. 

Streptococci  isolated  frmn  saliva. — (a)  At  birth.  The  examina- 
tion of  the  flora  of  the  mouth  of  the  newly  bom  infant  was 
prigipally  im4^r^fJt?ii  ^  ejscertain  how  soon  stre|>tococci  \x>]^^ 


ll^reiitiiiled 
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MT.  B.yo.<.  (heir  appearanop  in  the  human  mouth,  and  it  is  convenient  to 
bantctenby  briefly  refer  to  the  result  of  this  enquiry  before  proceeding 
iwdand"''"'  further.  Material  was  obtained  through  the  kind  co-operation  of 
laphyiocowa  Dr.  Tjrwick.  The  procedure  was  either  lo  uae  a  ewab  or,  in  a  few 
cases,  to  take  a  loopful  of  mucus  from  the  infant's  mouth  and  to 
distribute  it  in  broth.  In  all  caises  the  folic  wing  cultures  were 
made  from  the  material — a  surface  agar  plate,  an  ordinary  broth, 
and  a  neutral  red  broth  culture.  All  the  cultures  were  incubated 
at  37"  C,  the  neutral  red  broth  being  placed  under  anaerobic  con- 
ditione.  The  mouths  of  altogretber  22  infants  were  examined  in 
this  way  at  stages  from  the  moment  of  birth  up  to  tbe  fourth 
day.  Some  of  the  cases  wen'  examined  on  more  than  one 
occasion.     The  results  are  Bunimarised  in  the  following  table. 


iif  rticlerinlogical  Ksaraination    of   i 
of  Newly-born  Infants. 
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It  follows  from  these  observations  that  at  birth  and  for  some    '*^^^-  ?i?^*  * 
hours  after  birth,  streptococci  do  not  occur  in  the  human  mouth.  Chara<^r8b| 
Omitting  observation  No.  6  in  which  the  air  streptococcus  was  ^c^and*^ 
found  in  the  mouth  of  a  child  80  minutes  after  birth,  it  is  seen   ^I^p^^^^*®*^ 
that  the  earliest  case  in  which  salivary  streptococci  were  found  differentiated 
was  in  a  child  aged  seven  hours.    Other  observations,  however,  byV^Gol^ 
show  that  so  ]ate  as  the  11th  hoar  after  birth  streptococci  may  be 
absent.    On  the  other  hand,  observationb  made  on  infants  at  a 
period  later  than  24  hours  after  birth  showed  that  in  all  cases 
streptococci  were  present  in  the  mouth. 

In  cases  where  streptococci  were  found  they  were  isolated  in 
pure  culture  and  examined  in  respect  of  their  growth  in  broth 
and  on  agar,  and  also  as  regards  production  of  acid  and  clot  in 
litmus  milk  and  in  reference  to  reduction  of  neutral  red.  As  a 
result,  their  characters  were  found  to  be  similar  in  these  respects 
to  those  of  streptococci  obtained  from  saliva  in  adult  life. 

At  birth,  therefore,  the  same  holds  good  for  the  mouth  as 
Kncherich  showed  to  he  the  fact  for  the  intestine.  Alike  as 
ro<^'ar(ls  mouth  and  intestine,  the  particular  micro-organism  sub- 
sequently to  become  "indigenous"  is  absent,  but  by  the  end 
of  24  hours  after  birth  the  streptococcus  is  present  in  the  mouth, 
and  the  bacillus  in  the  intestine.  In  both  these  portions  of  the 
alimentary  canal,  therefore,  a  post-natal  infection  takes  place 
which  persists  throughout  life,  a  fact  the  full  bearing  of  which 
we  have  still  to  discover. 

The  examination  of  the  mouths  of  newly-born  infants  was 
made  at  a  date  anterior  to  the  acquirement  of  the  differential  tests 
for  streptococci  described  in  the  preceding  section,  and,  con- 
sequently, only  two  of  the  streptococci  isolated  from  this  source 
that  happened  to  have  been  kept  in  stock  were  subjected  to  the 
nine  tests.  These  two  streptococci  were  among  the  10  selected  as 
test  streptococci  in  the  enquiry  described  in  the  last  section,  and 
their  characters  will  be  found  in  the  table  there  given. 

(&)  Saliva  at  ages  ranging  from  3^  to  64  years.  Procedure.  The 
method  of  isolating  streptococci  from  saliva  was  similar  to  that 
described  in  my  last  report.  In  the  present  series  in  each  case 
dilutions  containing  •00(),00(),1,  -000,001,  and  -000,01  cc.  of  freshly 
obtained  saliva  were  examined.  Each  of  these  three  amounts  was 
inoculated  into  neutral  red  broth,  and  from  the  two  larger  quanti- 
ties sui-face  agar  plates  were  also  made.  All  cultures  thus 
inoculated  were  incubated  at  37°  C,  the  neutral  red  broth  cultures 
being  placed  under  anaerobic  conditions.  At  the  end  of  48  hours, 
surface  agar  plates  were  made  from  the  latter.  Streptococcus 
colonies  representative  of  those  present  on  the  various  agar  plates 
were  next  subcultured  into  broth,  and  from  the  pure  cultures  in 
this  way  obtained  subcultures  were  made  in  the  nine  test  media. 

It  will  be  seen  from  the  above  description  that  no  streptococcus 
examined  could  have  been  present  to  the  extent  of  less  than  100,000 
per  cc,  of  saliva. 

The  following  table  gives  the  age  and  sex  of  the  various  personi 
from  whom  saUvft  w^a  ohtalned|  vfyHk  tl^e  number  pf  ^j^tQOMts^k 


re  B.No.4.    coioniee  snbenlttiKd  from  each  sample  and  snbmitted  in  the  nine 
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alnh  Slreplo- 

iphirli>coai.'l 

UrmantA 
d  Uf  niUed ; 
St.  Oordoo. 


L 


A«e. 

No.  of 

1      unoi. 

Ago. 

flax. 

No.  of 

H 

lUlo 

11 

» 

Pe&uto 

H 

Femtl* 

XS 

. 

13 

MkIo 

H 

35 

Uklc 

14 

„ 

12 

27 

. 

U 

It 

J8 

. 

IK 

. 

17 

Si] 

.. 

U 

- 

IT 

S3 

. 

W 

.. 

U 

3fi 

. 

10 

18 

Ui 

„ 

21 

IK 

IB 

Keniale 

II  be  ttecti  from  thiii  litbU'  that  samph^i  of  saliva  wi'rc 
i-il  from  22  different  persons  of  various  ages.  The  avora^ 
number  of  streptococci  examined  from  each  sample  was  rather 
over  in.  The  total  number  of  streptococci  subjected  to  the  nine 
testa  was  3(K>. 

Gftteral  results. — The  resnltB  which  are  recorded  in  (he 
accompanying:  tables  show  that  each  of  the  300  salivary  Btrepto- 
cocci  examined  responded  !n  the  same  way  in  respect  of  two 
of  the  nine  teats;  namely,  as  regards  saccharose  and  mannite. 
Thus,  white  alt  produced  an  acid  reaction  in  broth  containing 
saccharose,  not  one  of  the  300  streptococci  produced  a  change  of 
reaction  when  growing  in  broth  containing  mannite.  It  will  be 
shown  later  that  these  two  characters  exhibited  so  nniformly 
by  salivary  streptococci  may,  on  occasion,  be  of  great  nse  in 
distinguishing  streptococci  of  saliva  from  certain  streptococci  of 
different  origin. 

Two  of  the  nine  tests,  therefore,  while  serving  to  distiagnish 
salivary  streptococci  from  certain  streptococci  of  other  than 
salivary  origin,  fail  to  differentiate  salivary  streptococci  from  one 
another.  This  object,  however,  is  amply  accomplished  by  the 
seven  remaining  testa,  for  by  their  means  the  300  streptococci 
nnder  review  are  differentiated  into  no  lees  than  18  different 
types. 

For  convenience  of  reference  these  48  different  types  have  been 
primarily  arranged  in  eight  groups  according  to  tho  iiamber  of 
positive  reactions  shown  to  the  nine  tests.  Each  group  is 
labelled  with  the  nameral  denoting  the  number  of  test«  to  which 
it«  streptococci  give  a  positive  reaction.    Thus  group  1  iocIadM 
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the  streptococci  positive  to  only  one  of  the  nine  tests,  group  2 
streptococci  positive  to  two  tests,  and  so  on.  Altogether  eight 
groups  are  arrived  at  in  this  way. 

Coming  next  to  the  frequency  of  occurrence  of  the  various 
groups,  it  is  found  that  whether  they  are  viewed  from  the  point  of 
view  of  the  number  of  different  types  of  streptococci  they  contain, 
or  from  that  of  the  aggregate  number  of  specimens,  or  from  that 
of  the  aggregate  number  of  samples  from  which  such  specimens 
were  obtained,  the  same  general  order  is  seen.  Of  the  eight  groups 
under  consideration,  groups  4  and  5  come  first,  groups  3  and  6 
come  next,  groups  2  and  7  next,  and  groups  I  and  8  are  last. 
Thus  there  is  a  progressive  diminution  from  the  middle  groups 
which  are  first,  towards  the  groups  at  either  extreme.  The 
actual  figures  given  by  the  eight  groups  are  seen  in  the 
following  table  : — 
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In  sub-dividing  the  eight  groups  in  the  tables,  the  order  in 
which  various  types  of  streptococci  are  placed  is  in  accordance 
with  the  relative  frequency  with  which  they  have  been  found  to 
occur  in  the  22  samples  examined.  The  sub-divisions  of  the 
groups  are  denoted  by  letters  attached  to  the  gronp  numerals ; 
thus  type  4a  is  the  type  of  streptococcus  in  group  4  Uiat  occurred 
in  a  larger  number  of  samples  of  saliva  than  did  any  other 
streptococcus  of  that  group,  and  after  4a  in  the  same  respect 
come  4b,  4c,  4d,  &c.  in  the  order  named. 

Coming  next  to  the  important  question  of  the  freonenov  of 
occurrence  of  each  indivianal  type  of  strand  1m 

convenient  to  consider  (H  the  nnmber  '^ 
met  with  in  the  22  samplee  of  «»i 
the  types  which  were  fol^)^ 
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A.PP.  B^No.  4.      (I,)  Rdative  freqxieticy  of  occurrence  of  the  48  different  types  of 
Characters  by  stveptocbcci  in  the  22  samples  of  saliva. 

^hloh  Strepto- 

rttaphyiococci  An  examination  of  the  table  shows  that  the  majority  of  the 
^erontiated  types  of  Streptococci  were  rarely  met  with  in  the  samples.  Thns 
wididontf^^;  of  the  48  different  types  distinguished— 

t  10  types  occurred  in  only  1  sample. 
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(2.)  Characters  of  the  StreptocfMxi  most  frequently  found 

in  Saltva. 

Notwithstanding  that  the  number  of  types  of  streptococci 
distinguished  by  the  nine  tests  is  birge,  the  number  of  the  types 
that  occur  in  saliva  with  sufficient  constancy  to  justify  their 
beinj^  considered  characteristic  of  that  secretion  is  comparatively 
small. 

Two  types  of  streptococcus  occurred  more  frequently  than  any 
of  the  others.  These  two  micro-organisms  are  the  first  in  groups 
4  and  5,  namely,  types  4a  and  oa.  Of  4a,  altogether  4L  specimens 
were  obtained  aud  they  came  from  18  of  the  22  samples  of  sal i via 
examined  ;  of  5a,  4^^  specimens  were  obtained,  and  they  came 
from  17  of  the  22  sjimples  examined.  It  follows  from  these 
figures  that  the  two  ty})es  in  question  were  by  far  the  commonest 
of  all  the  4S  types  obtained  from  saliva. 

When  the  characters  of  these  two  streptococci  (4a  and  5a)  are 
compared,  it  will  be  seen  that  they  possess  four  positive  reactions 
in  common  ;  namely,  acid  production  in  saccharose  and  in  lactose, 
clotting  of  milk,  and  reduction  of  neutral  red.  It  is  only  in 
respect  of  their  response  to  the  I'affinose  test  that  a  difference 
obtains  between  them. 

The  third  commonest  type  of  streptococcus  is  3a,  of  which  24 
specimens  were  obtained,  and  they  came  from  15  of  the  22  samples 
of  saliva.  It  should  be  noted  that  the  three  positive  characters 
exhibited  by  this  streptococcus,  namely,  the  production  of  acid  in 

saccharose  and  in  lactose  anOi  \.\v^  doV^Xw^  vil  \sx\y5^^^rQ  v^ssessed 

by  the  two  preceding  atrepXo(iOQ(i\. 
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The  foarth  commonest  type  of  atreptococcns  is  2a,  16  specimens 

of  -which  were  isolated  from  altogether  nine  of  the  lumpleB  of  ^v-j^nf-^ 

saliva.     Its  two  positive  reactions,  namely,  acid  in  saccharose  and  oocA  ^*^ 

in  lactose,  are  both  possessed  by  the  preceding  three  streptococci.  ™J''^'°°**' 

It  is  noteworthy  that  altogether  no  less  than  124  of  the  ;tOO  una  idrntMa 
streptococci  under  review  are  referrable  to  the  four  preceding  by  Dr.  001* 
types. 

The  10  types  of  streptococci  most  frequently  met  with  in  the 
samples  examined  are  arranged  in  the  following  table,  from  which 
fnll  particniars  of  their  reactions  may  be  seen. 


Showing  Reactions  of  the  10  types  of  Streptococcus  fonnd  n 
frequently  in  the  22  samples  of  Saliva  examined. 
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7^  type  of  streptococcus  moBt  frequently  found  to  the  extent  of  at 
least  10,000,000  p«r  cc.  ofaalifa. 

In  the  case  of  20  of  the  22  samples  examined,  a  dilntion  con- 
taining one  ten  millionth  of  a  cc.  of  saliva  was  inocalated  into 
neutral  red  broth  subsequently  incnbatetl  at  37°  C,  for  48  hours 
under  anaerobic  conditions.  In  the  case  of  two  of  the  samples  no 
growth  developed  from  this  dilution  of  saliva,  bat  in  all  tbe  others 
streptococci  were  fonnd  present.  The  straptococcas  present  in  the 
neutral  red  broth  was  in  each  of  these  18  instances  isolated  in  pure 
culture  and  subjected  to  the  nine  tests  with  the  following  result. 
Of  type  5a  eight  specimens  were  obtained,  of  4a  five,  of  2a  two,  of 
4b  one,  of  3b  one,  and  of  Iih  one.  The  twotj^wHJ^m^-^**  ««!0!« 
most  frequently  lo  saliva  t<»thfr«iitoat(A«X\«Hi^ 
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API-.  It,  N'q.  *.  were,  tUerefoi'e,  identical  with  the  '2  types  foiiad  to  nccar  more  tre- 
Chofftotenby  quetitly  than  any  of  the  other  48  types  of  atr^ptococci.  It  will  be 
ciKol'iind"'"'*^  remembered  that  the  i(00  streptococci  differentiated  by  the  nine 
'*">p'!vi'>™i'-'i  tflats  into  these  48  types  must  ail  have  been  present  to  the  extent 
diffennitittttMi  ot  at  least  lOO.OlW  per  cc.  of  the  samples  of  saliva  from  they  were 
SfBr^SSXa:  originally  obtained. 


vci  re/erri-d  to  one  or 


Hie  nwi-philoyy  in  lirnth  of  the  strep/oc 
other  of  the  48  types. 

The  morphologj'  in  broth  of  each  streptococcus  was  observed  at 
the  time  when  it  was  first  isolated,  and  the  micro-organism  was 
referred  to  one  or  other  of  the  types  Longas,  Medina,  Brevis,  or 
Conglomeratue.  By  far  the  majority  of  the  3lXI  streptococci  were 
of  the  Brevis  type  in  broth,  and  almost  exclosively  so  in  the  cane 
of  the  two  most  prevalent  types  4a  and  5a.  As  regards  the  other 
morphological  types,  1  Imve  not  yet  been  able  to  persistently 
uRSOciate  Uitm  \\"itli  ■lolinite  binlo^'ical  types  deflnwl  \j\  the 
liini:  Icnts. 


iShowing  4S  Ty|>cfl  of  Streptococci  isoliilfl   fron 
normal  saliva. 
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TABhit—eontinued. 
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APP.  B,  No. 

Characters  b 
which  Strepi 
cocci  and 
Staphylocooc 
maybe 
dlfferptttfate^ 
and  identifle« 
by  Dr.  Gordc 


Bribf  Suhhart. 

Prom  22  samples  of  Kiliva,  .'iOO  streptococci  liave  been  isolated 
and  subjected  to  the  nine  testn  that  ure  in  ijiiestiou.  Kaoli 
:  strep  toe  occuB  exaiiiiued  muBt  have  been  present  to  the  extent  of 
at  least  lOO.OlK)  per  ec.  of  ssdiva.  Al!  iKKI  etreptoci>cci  had  the 
foUowinK  characters  in  common — a  t>oBitive  reaction  in  the 
saccharoBe  test  and  a  negative  reaction  in  the  mannite  test.  They 
differe<l  so  mac-h  in  the  remaining  seven  tests  that  they  were 
bn>ki'n  up  into  no  less  than  48  different  types.  The  majority  of 
tliese  types  were  found  to  oecur  comparatively  rarely  in  saliva. 
On  the  other  band  two  of  the  tyjves.  aaiiiely  4a  and  5a,  were  fonnd 
to  be  commonly  present  in  saliva.  These  two  types  possessed 
four  positive  characters  in  common  and  differed  only  us  regards 
one  f«flt.  Tlie  three  positive  charactei-a  of  the  type  third  iu 
point  of  frequency  were  also  possesBed  by  the  two  preceding 
streptococci. 

Over  one  third  of  the  HOO  streptococci  belonged  to  these  three 

lypoe. 

These  particulars  may  be  held,  I  believe,  to  be  true  for  strep- 
tococci of  iiormul  human  saliva  in  general.  I  have  little  donbt 
that  types  4a  and  Sa  are  always  present  in  saliva,  and  would  have 
I)een  found  in  all  the  samples  had  Ihey  been  specially  searched  for. 


Part  II.— Strbptooocci  Isolated  fbom  the  Human  Body 
IK  Disease. 


1. — Streptococci  fro 


mple  of  pneumottic  eputum. 


This  sample  of  spntam  had  been  sent  to  Dr.  Klein  for  investi- 
gation  ae  to  the  presence  therein  of  B.  pestis  ;  but  the  result  was 
negative.  Microscopically,  capsnlated  diplococci  were  seen  to  be 
present  in  large  nambers.  A  surface  agar  jilate  yielded  colonies 
of  pneumococci,  streptococci,  and  staphylococci.  A  guinea-pig 
injected  i n trap eri ton eally  with  some  of  the  crude  sputum  was  dead 
in  48  hours,  and  its  peritoneal  fluid  was  found  to  be  crowded 
with  two  different  micro-organisms,  namely,  pnenmiKjocci  and 
Btreptococci.  Dr.  Klein  very  kindly  gave  me  the  opportnnity 
of  examining  the  Btreptococci  present,  both  in  the  peritoneal 
exudation  of  the  guinea-pig  and  in  the  agar  plate  made  by  him 
from  the  spntnm. 

From  the  peritoneal  exudation  an  agar  plate  was  made,  and  a 
pare  sab-calture  of  the  steptococcus  obtained  from  a  single  colony. 
Its  charactera  were  fonnd  to  be  as  follows.  Morphologically  in 
broth  the  streptococcus  presented  the  nsual  appearance  of 
S.  pyogenes,  the  fluid  remaining  clear  and  a  collection  of  white 
fiocculi,  composed  of  chains  medium  in  length,  forming  at  the 
bottom  of  the  tube.  On  snbjecting  the  streptocnccus  to  the  nine 
teetB  a  positive  reaction  was  obtained  only  in  the  case  of  two, 
namely,  in  saccharose  and  lactose.    N4\^«a\i:t'^%c^\Ri&.«aVK.iitaneoQBly 


Into  a  mouse  the  streptococcuB  produced  death  in  48  hours,  and  ^^-  5l?^ 
was  recovered  in  pure  cnlinre  from  the  animal's  spleen.  chanvctcm 

^  '^  which  Stre 

From  the  agar  plate  made  from  the  spatnm  six  colonies  that  staphyioU 
appeared  to  be  representative  of   various  streptococcus  colonies  nmy  be 
present  were  subcultured.    Each  streptococcus  was  then  injected  an/identif 
into  a  mouse.     Five  of  these  mice  were  unaffected;  the  sixth  byDr.Gor 
died  within  48  hours  of  injection,  and  yielded  a  pure  culture  of 
the  streptococcus  with  which  it  had  been  injected.     This  strepto- 
coccus   had    the    following    characters :     broth    was    rendered 
uniformly  turbid,  and  microscopically  the  appearance  was  indis- 
tinguishable   from  that  of    ordinary   S.  brevis  of    saliva.      On 
applying  the  nine  tests,  a  positive  reaction  was  obtained  in  the  case 
of  five  jf  them,  namely,  in  saccharose,  lactose,  raffinose,  clot,  and 
neutral  red.     This  streptococcus,  therefore,  gave  reactions  to  the 
tests  identical  with  those  given  by  one  of  the  commonest  typew 
of  streptococcus  found  in  saliva,  namely,  type  5a.     But  it  was  in 
addition  possessed  of  high  virulence  for  the  mouse. 

In  this  sample  of  pneumonic  sputum,  therefore,  the  following 
pathogenic  micro-organisms  were  detected  : — 

(1)  Virulent  pneumococci. 

(2)  A  virulent  streptococcus  of  the  8.  pyogenes  type. 

(3)  A    streptococcus    giving  the    reactions    of    one    of    the 

commonest  types  of  S.  brevis  of  saliva,  but,  unlike  that 
micro-organism,  manifesting  virulence  for  the  mouse. 

2.  Streptococci  isolated  from  variaus  Septic  and  Septiccemic 
Processes,  in  none  of  which  was  there  question  of  Scarlet 
Fever. 

Altogether  10  streptococci  of  this  category  have  been  examined, 
and  for  almost  all  of  them  I  am  indebted  to  Dr.  Andrewes.  By 
the  nine  tests  these  10  streptococci  have  been  differentiated  into 
the  six  following  types  : — 

Type  1. — The  only  example  obtained  of  this  type  wan  one  of 
the  10  streptococci  mentioned  previously  as  having  been  tried 
against  various  organic  substances.  Of  the  nine  selected  tests, 
only  two,  namely,  lactose  and  mannite,  were  reacted  to  in  a 
positive  manner  by  this  streptococcus.  It  was  originally  isolated 
from  pus  of  an  abscess  caused  by  a  splinter  of  wood.  The 
question  of  the  virulence  of  the  streptococcus  for  a  mouse  was  not 
examined  until  it  had  been  in  culture  for  some  time,  and  was 
then  found  to  be  negative. 

Type  2. — Streptococci  of  this  type  also  reacted  in  a  positive 
manner  to  only  two  of  the  nine  tests,  namely,  to  saccharose  and 
lactose.  Four  specimens  of  the  type  wore  isolated  from  the 
following  sources : — 

1.  Heart's  blood  of  a  patient  who  had  succumbed  during  an 

attack  of  pleurisy. 

2.  Pleural  effusion  of  a  fatal  case  of  pleurisy. 


3.  H«ut*Bbloi64  of  a  oUId,  dead  »  WdsyBaAw  raofArtiW 
injariee  from  bomiiig. 

4.  Heart's  blood  of  a  patient  who  had  nicaiiinbed  dwiiic  an 
attacV  of  erjApAM  and  oeUnUtia. 

All  thfae  Btreptococci  had  been  obtained  from  their  sources  in 
pure  cultHre.  The  first  of  the  four  streptococci  mentioned  w»9 
one  of  the  ten  tried  ELgHJOBt  various  organic  Biibatnnces.  A  Kftb 
example  was  one  of  the  streptococci  obtained  from  the  sample  of 
pneumonic  sputum  previously  described,  Connting  that  specimen, 
(our  examples  have  been  injected  inlo  mice.  All  produced  deutb  ; 
two  ill  two  days*,  one  in  three  days,  and  oni-  in  11  days. 

T]rpe8. — TlM  third  typo  of  atreptooooetu  raaoted  Ib  s'poiAttTe 
mannw  to  thne  of  tii«  nine  tasta^  tmnely,  to  aaotdtaraae,  iaokwe, 
and  alidii.  Tire  ■perimeiw  of  it  have  up  to  the  praamt  boMi 
oMUned.  One  waa  iaolated  fnaa  the  paa  tk  a  aolnmital  abeeeai, 
Uie  othw  frmn  the  vonnd  and  alao  from  the  blood  of  a  eaaa  of 
aeptiowaia.    Both  IdUed  mtoe  wlOtin  two  days  of  injeotian. 

Type  4. — ^Thla  type  of  BtreptoooocoB  also  reacted  in  a  pontile 
manner  to  three  of  the  nine  teata,  %hioh  weie  ■oobaraoe,  lactose, 
and  nuumiteb  Tha  streptoMKWna  waa  olrtainad  In  pom  ooUon 
from  the  heart's  Uood  ot  a  patient  who  had  aifoonmbed  te  what 
■t^eared  eUnkally  to  h»  an  attack  of  pore  OTripdas.  A  hKnan 
tttjeoted  anheataneooaly  vith  the  atrtptoeoeeaa  aiiooambed  in 
fottrd^B. 

Type  5. — This  type  reacted  positively  to  four  of  the  nine  teats, 
namely,  to  saccharose,  lactose,  salicin,  and  mannite.  One  specimen 
of  the  type  was  obtained,  and  it  came  from  a  pleural  eSasion.  A 
mouse  injected  with  the  streptococcus  sncctmibed  in  four  days. 

Type  6.— This  type  reacted  positively  to  Mve  of  the  nine  teats, 
namely,  to  saccharose,  lactose,  salicin,  coniferin,  and  clot.  One 
specimen  of  it  was  obtained,  and  it  was  isolated  from  the  pus  of 
an  empyema.  A  mouse  injected  with  this  streptococcus  remained 
unaffected. 

3.— Streptococci  isolated  from  Septic  Processes  OKSocinied  with  an 
attack  of  scarlet  fever. 

1.  The  first  stroptococcas  of  this  category  was  obtained  both 
from  the  wound  and  from  the  pharyngeal  mucus  of  a  nurse 
whose  illness  developed  shortly  after  receiving  an  injury  in  tho 
hand  from  a  pointed  instrument.  The  wonnd  suppurated,  and 
at  first  disease  was  limited  to  the  hand  and  forearm.  I^ter,  how- 
ever, a  rash  and  sore-throat  developed,  and  the  case  was  from  the 
clinical  symptoms  diagnosed  as  one  of  scarlet  fever.  The  bacterio- 
logical examination  ot  material  from  this  source  was  made  on  the 
day  that  the  raah  and  sore-throat  first  appeared.  The  isolation  of 
the  streptococcus  from  the  wound  was  a  simple  matter  staphylo- 
<K)Cc US  aureus  being  the  only  other  micro-organism  present.  In  the 
case  ot  the  throat,  measured  dWtvViowR  ol  ftis  ■^'to.r^-i^i.tafc.V  ■TO.acn.R 
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were  made,  and  a  series  of  cultures  on  agar  and  serum  inoculated    ^p^-  B;_no  *• 
therefrom.    These  cultures  were  examined  for  S.  scarlatinae  with  characters  by 
negative  result.    A  mouse  was  then  injected  with  the  total  growth  ^i**and  ^*°" 
of  a  48  hours'  serum  culture  that  had  been  made  from  g^o^ooo  cc«  ^^  staphyiocood 
the  patient's  tonsillar  mucus.    The  mouse  died  in  three  days,  and  Sfferentiated 
from  ics  heart's  blood  and  spleen  a  pure  culture  was  obtained  of  by^i>^^Jl!\^; 
a  streptococcus.    The  two  streptococci  obtained  respectively  from 
the  wound  of  the  patient  by  culture,  and  from  the  throat  by 
injecting  a  mouse,  gave  identical  reactions  to  the  nine  tests.     In 
both    cases    three    reactions    were    positive,    namely,    those    in 
saccharose,  lactose,  and    salicin.      The    type    present  was  thus 
identical   in  reactions  with  type  3   of  the   streptococci  isolated 
from   septic   processes  to  which    no   suspicion   of  scarlet  fever 
attached.     It  should   be  added  that   the  streptococcus  obtained 
from  the  wound  of  the  patient  killed  a  mouse  ia  48  hours. 

2.  The  second  specimen  of  streptococcus  obtained  from  a  septic 
process  associated  with  an  attack  of  scarlet  fever  was  isolated 
from  the  ear  discharge  of  a  patient  suffering  from  undoubted 
scarlet  fever.  Dr.  A.  E.  Thomas  kindly  sent  this  specimen  to  me. 
The  streptococcus  gave  a  positive  reaction  to  three  of  the  nine 
tests,  namely,  to  saccharose,  lactose,  and  salicin.  According  to 
these  tests,  therefore,  the  streptococcus  belonged  to  the  same  type 
as  the  streptococcus  obtained  from  the  preceding  case. 

3.  The  third  streptococcus  was  isolated  from  pus  on  the 
surface  of  the  tonsil  and  also  from  the  interior  of  an  enlarged 
cervical  gland  of  a  fatal  case  of  scarlet  fever.  Dr.  Foord  Caiger 
kindly  gave  me  the  opportunity  of  examining  this  case  post- 
mortem. Both  on  tlie  surface  of  the  tonsil  and  in  the  interior  of 
the  cervical  gland  the  streptococcus  was  associated  with  virulent 
pneumococci.  No  growth  was  obtained  from  the  patient's  heart's 
blood  or  spleen.  Both  the  streptococcus  from  the  cervical  gland 
and  that  from  the  tonsil  behaved  in  identical  fashion  to  the 
nine  tests;  in  four  of  which  reactions  were  positive,  namely, 
saccharose,  lactose,  salicin,  and  mannite.  According  to  the 
response  to  the  nine  tests,  therefore,  the  streptococci  were  both 
examples  of  type  5  of  the  streptococci  isolated  from  non- 
scarlatinal  septic  processes.  It  should  be  added  that  the  strepto- 
coccus from  the  tonsillar  pus  killed  a  mouse  in  four  days,  and 
that  the  streptococcus  from  the  cervical  gland  produced  the  same 
result  in  eight  days. 

So  far,  therefore,  streptococci  isolated  from  septic  processes 
developing  during  an  attack  of  scarlet  fever  and  submitted  to  the 
nine  test6,  have  not  been  distinguished  by  these  tests  from  types 
of  streptococci  previously  found  to  occur  in  septic  processes  in 
which  there  was  no  question  of  scarlet  fever.  These  results  are 
in  accordance  with  views  expressed  in  my  last  report  on  the 
bacteriology  of  scarlet  fever. 


4. — Streptococci  isolated  from  cages  of  Ulcerative  ICndocarditia. 

Five  streptococci,  each  isolated  from  a  different  case  of  ulcera- 
tive endocarditis,  have  been  examined.  For  three  of  these 
specimens  I  am  indebted  to  Dr.  Andrewes,  and  for  two  of  them  to 
Dr.  Horder.  The  streptococci  ^ven  me  by  Dr.  Andrewes  had  each 
been  obtained,  after  the  death  of  the  patient,  by  means  oE  a  caltnre 
from  a  valve  of  the  heart.  On  the  other  hand,  both  Dr.  Herder's 
specimens  were  cnltiTated  by  him  from  blood  drawn  off  during 
life. 

The  reactions  given  by  these  five  streptococci  to  the  nine  tests 
are  recorded  in  the  accompanying  table,  and  are  of  considerable 
interest.  In  the  first  place  they  demonstrate  in  definite  and 
tangible  form  the  difference  of  character  that  exists  between  the 
streptococci  of  ulcerative  endocarditis,  and  streptococci  isolated 
from  other  kinds  of  septicaemia  and  snbjected  to  the  nine  tests. 
Thia  difference  of  character  is  especially  noteworthy  in  regard  to 
the  positive  response  given  by  the  streptococci  of  ulcerative 
endocarditis  to   the  raffinoe«,  oVtil,  &nd  neutral  red  tests.      Tb9 


4ti 

point  of  chief  interest,  however,  with  regaril  to  these  streptococci  *"p-  B-^o-  * 
is  not  so  mnch  one  of  differentiatioa  as  of  identidcstion.  From  chamctanbT 
their  reactions  to  the  nine  testa,  all  five  streptococci  of  nlcerative  ^^^'^J''^ 
endocarditis  conld  be  identitied  with  types  of  streptococci  pre-  SMpbyiooood 
vioasly  found  to  occur  in  saliva;  and — what  is  more  striking  duj^rentikted 
Btiil — two  of  the  streptococci  gave  reactions  identical  with  those  byV^ooi^ 
of  the  two  streptococci  previously  found  to  occur  more  constautly 
and  more  abundantly  than  any  other  micro-organiBm  in  normal 
baman  saliva. 

Both  the  streptococci  identified  from  their  reactions  to  the  testa 
with  the  two  commonest  types  of  salivary  streptococci  were 
obtained  by  Dr.  Horder  from  the  blood  of  patients  during  life. 
To  one  of  these  cases  a  special  interest  attaches  because  of  the 
exceptionally  elaborate  effortfi  made  to  save  the  patient's  life. 
These  efforts  were  unfortunately  unsuccessful,  although,  amongst 
other  things,  all  the  antistreptococci  sera  on  the  market  were  tried, 
and,  in  addition,  specially  prepared  sera,  obtained  from  two 
animals  immunised  against  the  particular  streptococcus  obtained 
from  the  patient's  blood,  were  freely  used.*  The  streptococcus  in 
question  was  identical  in  its  reactions  with  streptococcus  5a  of 
saliva,  but,  unlike  that  micro-organiBm,  posaessed  hii^h  virulence 
for  the  mouse.  A  mouse  injected  with  the  etreptococcns  re- 
cently isolated  from  the  blood  of  the  patient,  died  within 
48  boars.  The  micro-organism  was  recovered  in  pure  culture 
from  the  animal's  spleen  and  was  injected  into  another  monse, 
which  also  succumbed  in  48  hoars.  The  virulence  in  this 
instance  is  the  more  remarkable  because  it  is  unusual  in  my 
experience  to  obtain  a  lethal  effect  on  a  mouse  with  streptococci 
from  cases  of  ulcerative  endocarditis.  Two  of  the  other  four 
etreptococci  in  the  present  series  were  injected  into  mice  but 
with  no  result ;  and  this  is  what  has  occurred  on  a  number  of 
previous  occasions  when  I  have  examined  the  virulence  for  mice 
of  streptococci  isolated  from  cases  of  ulcerative  endocarditis. 
Their  inferior  vimlence  for  mice  is  In  keeping  with  such  strepto- 
cocci having  been  derived  from  the  mouth. 

Table. 

Showing  Churactera  of  Streptococci  isolated  from  cases  of 
Ulcerative  Endocarditis. 
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.ppB^o.4.  gOMMARY. 

Jianicten  by 

•bich  fitrepto-  ^ 

jociBod  _  The  application  of  the  nine  tests  to  Bti-eptococct  isolated  frtan 
iaytie''"'^'''  the  human  body  in  disease  has  ahown  that  among  theee  sU-epto- 
S^denttt^  cocci  a  number  ot  dififerent  tjpes  are  distin^Dishable.  Twenty 
(DrOordna'  streptococci  submitted  to  the  tesin  have  been  differentiated  into 
no  less  than  ten  types, 

1.  Slrfljittiaicci  uf  sepsis. — Aiuon)^  13  streptoi'occi  isolated  fntm 
rarions  septic  and  septiwcmic  processes  six  different  types  were 
ilistioguished.  The  types  found  commonest  were  those  giving 
positive  reactions  to  saccharose  and  lactose  alone,  or  positive  to  the 
same  two  testa  with  the  addition  of  a  positive  reaction  to  salicin. 
It  is  noteworthy,  however,  that  no  less  than  three  of  the  types  of 
streptococci  from  this  class  of  disease  prodnced  a  positive  reacUon 
to  the  mannite  test.  On  the  other  hand,  none  of  the  streptococci 
isolated  from  septic  processes  prodnced  a  positive  reaction  to 
mffinoae  or  to  neutral  red,  and  of  the  six  tyjjes  obtained,  five 
failed  to  change  coniferin  or  to  clot  milk. 

2.  Strtplivocci  of  Ulcerative  Endocarditis. — Five  streptococci, 
isolated  from  cases  of  nlcerative  endocarditis,  were  differentiated 
by  the  tet<te  into  foar  types.  All  of  these  types  clotted  milk,  and 
three  of  them  prodnced  a  positive  reaction  in  regaril  to  raflino^e 
and  neutral  red.  Two  of  the  types  also  gave  a  positive  reaction  in 
coniferin.  On  the  other  hand,  all  these  streptococci  were  negative 
to  mannite. 

It  is  noteworthy  that  none  of  the  streptococci,  either  from  septic 
procesBes  or  from  cases  of  ulcerative  endocarditis,  produced  a 
positive  reaction  in  respect  of  ianlin. 

Ab  a  class,  the  types  of  streptococci  isolated  from  septic  and 
septicEemic  processes  were  fonnd  to  he  more  Tlmlent  to  mice 
than  those  obtained  from  caaea  of  ulcerative  endocarditis. 


3.  The  relationship  of  streptococci  of  normal  human  saliva  to 
those  isolated  from  the  human  body  in  disease. — On  comparing  the 
reactions  of  streptococci  isolated  in  disease  with  those  of  etrepto- 
coGci  occurring  in  normal  saliva  the  following  four  points  can 
already  be  discerned  : — 

1.  The  types  fonnd  to  occnr  most  frequently  in  normal  saliva 
were  those  denoted  4a  and  5a,  of  which  ^  was  positive  to  sacchs- 
rose,  lactose  and  neutral  red,  while  5a  was  positive  to  the  same 
tests  and  also  to  raffinose.  The  type  of  streptococcus  fourth  in 
frequency  was  2a,  which  was  only  positive  to  saccharose  and 
lactose.  Examples  of  these  three  types  from  normal  saliva  have 
been  tested  and  fonnd  to  be  devoid  of  virulence  for  the  monse. 

2.  In  a  sample  of  pneumonic  spatam,  in  addition  to  the  pneamo- 
coccus,  two  types  of  streptococci  were  found  to  possesB  virnleDoe 
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for  the  mouse.     These  virulent  streptococci  gave  with  the  nine    app.  b,  yo.  4. 
tests  the  reactions  of  types  4a  and  2a  respectively.  choraotem  by 

^^  x-  ^  which  Suwpto 

3.  One    of    the    virulent    streptococci    found    to    occur    most  staphylococci 
frequently  in  septic  processes  gave  the  reactions  of  2a.  diffex^ntiated 

and  Identlfled 

4.  Two    streptococci    isolated    from    patients*  suffering    from  ^^  ^''  ^^^"^^ 
ulcerative  endocarditis  gave  reactions  identical  with  those  of  4a 

and  5a.     The  latter  of  the  two  was  found  to  possess  virulence  for 
the  mouse. 

The  above  facts  suggest  that  the  streptococci  of  normal  saliva 
are  of  considerable  interest  from  the  point  of  view  both  of  surgery 
and  of  medicine. 


Part  III.— The  effect  of  passing  a  Streptococcus 
through  an  animal  on  its  behaviour  to  the  nine 
Tests. 

This  question  has  been  determined  in  the  case  of  11  streptococci, 
distinguished  by  the  nine  tests,  into  six  different  types.  All  these 
streptococci  were  injected  subcutaneously  and  recovered  from  the 
spleens  of  their  respective  mice.  Particulars  and  results  are  as 
follows : — 

Type  1. — A  positive  reaction  given  to  two  only  of  the  nine  tests, 
namely,  to  saccharose  and  lactose. 

Two  specimens  of  this  type  have  been  examined,  both 
before  and  after  passage  through  a  mouse.  The  first  specimen 
—  isolated  from  the  sample  of  pneumonic  sputum — ^was  found 
to  be  unaltered  ;  the  second — isolated  from  a  pleural  effusion 
— was,  on  recovery  from  the  mouse,  found  to  produce  an 
additional  positive>eaction  in  salicin.  This  additional  reaction 
was  feeble,  but  clear. 

Type  2. — ^A  positive  reaction  given  to  three  of  the  tests,  namely, 
to  saccharose,  lactose,  and  salicin. 

Three  specimens  of  this  type  were  examined.  They  had 
been  isolated  from  three  different  cases,  namely,  from  the 
blood  of  a  case  of  septicaemia,  from  pus  obtained  from  an 
abscess,  and  from  pus  of  a  wound.  All  three  streptococci, 
after  passage  through  the  mouse,  maintained  their  reactions, 
both  positive  and  negative,  unaltered. 

Type  3. — A  positive  reaction  given  to  three  of  the  tests,  namely, 
to  saccharose,  lactose,  and  mannite. 

The  single  specimen  of  this  type  tested  was  obtained 
in  pure  culture  from  the  heart's  blood  of  a  fatal  case  of 
erysipelas.  On  recovery  from  the  mouse  the  reactions  of  the 
streptococcus  were  foqnd  to  be  unaltered. 


Tyjif  4. — A  positivp  reaction  givii  to  four  of  the  tents,  namely, 
to  saccharose,  lactose,  salicin,  and  mannite. 

Two  fipec'imena  of  this  type  were  examined  :  one  isolated 

from  a  plenral  effosioD  in  a  fatal  caao  of  plenrisy,  the  other 

, ;  from  the  tonsil  and  cervical  gland  of  a  fatjil  case  of  scarlet 

>■  fever.     Both   streptococci   after  passa^  through  the  moose 

muntained  their  reactions  unaltered. 

Type  5, — A  positive  reaction  given  to  five  of  the  tests,  namely, 
to  saccharose,  lactose,  raffinose,  clot,  and  neutral  red. 

Two  specimens  of  this  type  were  examined.  The  first 
was  isolated  from  the  sample  of  pneomonic  sputnm  previonsly 
referred  to,  and  on  recovery  from  the  luonae  was  found  to 
maintain  its  reactions  unaltered.  The  second  specimen  i^ame 
from  the  hlooil  of  a  case  of  ulcerative  endocarditis,  and  on 
recovery  from  the  mouse  was  found  to  have  lost  one  of  its 
positive  reactions,  namely,  the  reaction  in  neutral  red,  Tho 
Btrept<»coccn8  was  now  passed  through  a  further  mouse,  and 
re-examined.  It  was  found  to  give  the  same  reactions  aa 
after  pafisage  through  the  firet  monrte.  and  was  still  negative 
in  neutral  red. 

Tj/jif  fi. — A  spei'imen  of  the  air  streptococcus.  A  positive 
reaction  to  three  of  the  tests,  namely,  to  saccharose,  ealicin.  and 
coniferin. 

This  streptococcus  was  present  in  broth  culture,  which 
also  contained  B.  ententidis  sporogenes,  A  guinea-pig  snticu- 
taneonsly  injected  with  the  broth  containing  these  two  micro- 
organisms died  in  48  hours  from  the  action,  chiefly,  of  the 
anaerobic  bacillus.  The  streptococcus  was  easily  recovered 
by  aerobic  agar  cultures,  both  from  the  snbcntaneons  flaid 
and  from  the  heart's  blood.  As  recovered  from  both  of  these 
eonrces,  it  was  retested  and  found  to  give  the  same  reactions  to 
the  tests  as  before. 


Nine  of  the  eleven  streptococci,  including  individuals  from  all 
six  types  examined,  were  found,  after  passage  through  the  monse, 
to  be  unaltered  as  regards  their  reactions  to  the  nine  tests. 

In  two  instances  only  was  an  alteration  found  to  have  tAken 
place.  One  streptococcus  had  gained  positive  reaction  for  salicin, 
the  other  had  lost  ita  positive  reaction  for  neutral  red. 


Conclusion. 

Seven  of  the  nine  reaction  tests  appear  to  be  trostworthy  indices 
pf  the  attributes  of  streptococci  of  one  or  another  type  ;  of 
flttributea  which  thare  Va  uq  e^ift^inia  4t  the  present  time   for 
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Talue   of    these   seven    tests    for    diflferentiating    various  kinds  ^^^  B^'o.  4. 

of  streptococci    is    likely  to    be    permanent.     The   exact  value  ObarMten  by 

in  each  instance  and  in  this  sense  of  the  other>wo  tests,  namely,  Soci'knd******' 

salicin,  and  neutral  red,  has  still  to  be  adequately  determined,  staphviocooci 

The  present  indications  are,  in  my  opinion,  very  decidedly  in  Sfferentiated 

favour  of  retaining  them  as  routine  tests  for  streptococci.  ^^Drl^oS^* 


Part  IV.— Strbptococci  Isolatbd  prom  Divbrsb  Sourcbs. 

1.  A  streptococcus  isolcUed  from  a  typhoid  stool. — This  micro- 
organism was  one  of  the  10  tried  against  various  organic  sub- 
stances. It  gave  a  positive  reaction  to  seven  of  the  nine  tests. 
The  only  two  of  the  tests  in  which  it  gave  negative  reactions  were 
raffinose  and  inulin.  This  streptococcus  also  gave  positive  reactions 
in  some  of  the  tests  not  applied  as  a  matter  of  routine.  These 
extra  tests  to  which  it  was  positive  were  rhamnose,  glycerin,  and 
Borbit.    The  streptococcus  failed  to  liquefy  gelatine. 

2.  A  streptococcus  sent  mr  by  Dr.  Savage^  who  isolated  it  from 
horse  manure, — This  micro-organism  gave  positive  reactions  in 
five  of  the  nine  tests,  namely,  in  saccharose,  raffinose,  inulin, 
salicin,  and  coniferin.  The  type  as  defined  by  the  tests,  there- 
fore, was  identical  with  a  type  found  rarely  in  saliva.  The 
salivary  type  referred  to  was  5j,  of  which  two  specimens  were 
obtained,  each  from  a  different  sample  of  saliva. 

3.  A  streptococcus  isolated  from  the  liquor  of  an  oyster. — 
This  was  one  of  the  10  streptococci  tried  against  various  organic 
substances,  and  it  gave  five  positive  reactions  in  the  nine  selected 
tests,  namely,  as  regards  lactose,  salicin,  coniferin,  mannite,  and 
clot.  In  the  extra  tests,  rhamnose,  glycerin,  and  sorbit,  it  gave 
negative  reactions. 

4.  Streptococci  isolated  from  milk. — A.  This  streptococcus  came 
from  a  sample  of  milk  not  definitely  implicated  in  production 
of  illness  amongst  consumers.  The  micro-organism  was  one  of 
the  10  streptococci  tried  against  various  organic  substances.  In 
the  nine  selected  tests  it  gave  four  positive  reactions,  namely, 
as  regards  saccharose,  lactose,  salicin,  and  clot.  To  the  extra 
tests  it  gave  a  negative  response.  When  first  isolated  from  milk 
this  streptococcus  was  tested  and  found  not  to  possess  virulence 
for  the  mouse.  From  its  reactions  it  will  be  seen  that  this  micro- 
organism was  identified  with  the  type  of  streptococcus  6th  in 
frequency  in  saliva.  The  salivary  type  referred  to  is  4b,  alto- 
gether 13  specimens  of  which  were  obtained  from  eight  different 
samples  of  saliva. 

H.  The  next  streptococcus  was  obtained  from  a  sample  of 
milk,  definitely  associated  with  an  epidemic  of  "  throat  illness  '^ 
amongst  consumers.  The  sample  was  kindly  given  me  by 
Dr.  Pierce,  of  Guildford,  and  contained  much  pus.  It  had  been 
kept  in  a  glass-stoppered  bottle  for  some  considerable  time  before 
examination.  Microscopically,  streptococci  were  seen  to  be  pre- 
•a&t  in  larga  niunben,    Four  mioa  ware  kept  without  food  for 


■^''i-^J^o.i.  ii  jjiy  ^yjj  jijgQ  £^j  witli  ihe  uiiiltrial.     Out;  of  thes*?  laice  sutv 

uhBraciera  by  cumbed  Within  four  days,  and  it  waa  from  the  lieart's  blood  and 

«w'i'»»d™''"^  Bpleen  of  this  moiiBe  that  the  present  Blreptococue  was  recoTcred 

Staphyiocwcci  in  pure  cnitnre. 

uid^ilBuHOed ;       The  streptococcns  in  qnention  reacted  to  three  of  the  nine  tests 
^ DrjGonJon.  jq  ^  poaitiTe  manner;  that  is  to  aay,  it  wan  positive  as  regards 
saccharose,  lactose,  and  saticin.     It  was  identiti^,  therefore,  with 
one  of  the  commoQeat  types  recovered  from  septic  proceeaeB  and 
which  baa  been  described  previoualy, 

5.  Streptocorci  isolated  from  dust. — A.  Thia  streptococcus  was 
obtained  from  a  sample  of  dust  taken  from  the  interior  of  a  rail- 
way carriage.  On  examining  its  reactions  to  the  nine  teats  it  waa 
found  to  give  only  one  positive  reaction.  The  single  test  to  which 
it  was  )>OBitiv»  waa  mannite. 

B.  A  streptococcns  isolated  from  a  sample  of  dust  collected  off 
the  laboratory  floor.  It  was  one  of  the  10  streptococci  tried 
against  organic  substanceB.  Seven  of  the  nine  tests  were  responded 
In  in  a  positive  faMhion  by  this  streptococcus  ;  as  regards  two 
it  was  negative— mfR nose  and  inulin.  In  the  extra  tests  of 
rhamnoae,  glycerin,  and  sorbit,  the  Btreplococcus  gave  positive 
reacdonfi,  Thi'  only  difference  I  have  been  able  to  detect  between 
this  streptococcus  and  streptococcus  No.  I  of  the  present  series,  is 
in  regard  to  the  liquefaction  of  gelatine,  Thia  is  effected  by  the 
present  streptococcus  bat  not  by  No.  I  or  by  any  of  the  rest. 

C:  This  sIreptococcuB,  as  also  the  next,  were  both  isolated 
from  ijj'nu  gramme  of  dust,  Tho  sample  of  dnat  from  which  these 
streptococci  were  obtained  was  procured  by  exposiDg  paper 
beneath  a  grating  immediately  over  which  the  soles  of  many 
persona'  feet  were  passing  at  the  time.  The  mat«Hal,  which  had 
been  carefully  collected  almost  daily  for  two  months,  shoald 
represent  a  good  average  sample  of  boot-dust.  The  present  strep- 
tococcna  reacted  to  six  of  the  nine  tests  in  a  positive  fashion.  The 
three  test«  to  which  it  was  negative  were  saccharose,  raffinoae, 
and  inulin.  This  streptococcus  also  gave  a  negative  reaction  to 
glycerin. 

D.  The  second  streptococcns  from  the  same  aonrce  as  the  last 
reacted  in  a  positive  manner  to  aeven  of  the  nine  tests.  The  two 
tests  to  which  it  was  negative  were  raffinose  and  inulin.  This 
streptococcus  also  gave  a  negative  response  to  the  glycerin  test,  a 
point  that  distinguishes  it  from  streptococci  1  and  5b  in  the 
present  series, 

6,  Streptococci  isolated  from  air, — Up  to  the  present  I  have 
distinguished  three  types  of  the  air  streptococcus  by  means  of  the 
nine  tests.    The  reactions  of  these  three  types  are  as  follows  : — 

X.  Positive  to  two  of  the  nine  teste,  namely,  to  saccharose  and 
salicin, 

B.  Positive  to  wlicin  and  coniferin. 

p.  Positive  to  bwjcIuhom*  aa\w\u,  wa^  wt».W\xi. 
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An  example  of  C.  waa  one  of  the  10  streptococci  tried  against  a.pp.  b.  «o.  4. 

Tarions  organic  anbetances.     I  am  anable  at  present  to  definitely  chuutenbr 

state  vhicb  of    these  three  types   of    the  air  streptococcus   is  Jjciwd"^ 

conuaoneBt  in  air.  sui^isrioooaci 

SmiMABT. 


bTDT.awdon 


The  reactions  given  by  the  12  streptococci  of  the  present  aeries 
are  seen  in  the  snbjoined  table.  In  contrast  to  streptococci  of 
saliva  it  is  noteworOiy  that  fonr  of  the  present  series  reacted  in  a 
negative  btahion  to  saccharose ;  tliat  only  one  of  the  12  gave  a 
positive  reaction  to  raffinose ;  and  that  no  less  than  six  of  them 
acted  on  mannite.  Two  of  the  latter  strepuMiocci  also  actfd  upon 
sorbite,  glycerin,  and  rhanmoee ;  and  since  both  had  responded 
to  the  other  tests  in  the  same  way,  they  were  only  to  be 
distingaished  by  the  fact  that  one  of  them  liqnefied  gelatine. 


Tablb. 

Showing  Characters  of  12  Streptococci  from  diverse  sonrces. 
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*?»■*  BBOTION  IT. 

i,,^  THB  DmrMBUnUTIOT  or  EtTAPHTLOOOOOn. 

jUSS^  ftitiolea  of  flkin  uid  naart  from  dz  normal  indiTidwlB  won 
dlatrilrated  in  small  qnaaldtlM  of  aterUe  salt  wdntioii,  and  enkans 
WHe  mad«  thenfrom  on  mfwe  agaiv^atea  and  In  neutral  nd  tmO. 
Bothaeta  ctf  enltarea  mre  then  inenbatod  at  37°  O,  Ow  bmUmI 
red  brotha  bdng^aeed  uidar  anarobie  oonditions.  Tha  mien^ 
flfSaniama  that  oeTeloped  ia  greataat  namber  frmn  mA  ot  ttie 
■mnl  ■am^oa  vera  ata^irloeoeid,  and  in  eadi  taiatanoe  the 
Bt^hjloeooooa  pc«aent  bt  greatest  abimdanoe  bdonged  to  Smi 
type  it  Stapylooooons  alboa. 

St^hyloeood  are,  as  a  daaa,  diatingniahed  from  the  (wo  other 
diief  oliuaea  of  oocoi  by  the  direction  In  nooe  in  which  their 
indivldnala  divide.  Btnptoooooi  divide  aoldy  in  one  direotMm, 
Btifdiyloooocd  in  two,  and  BudoB  in  three.  Anotlier  fnuda^ 
mental  dilforence  between  ati^yloooocd  and  Btreptocoooi  la  Uie  fiwt 
that  Uie  growth  of  staphylococci  on  ordinary  acdidnntrieatmedtta, 
eapedally  on  agar  at  87°  C,  is  mneh  more  eopiooa  thoa  that  of 
atreptoooed,  the  odoniea  <rf  the  two  being  diatingaiahable  ^  a 
glance.  By  reaaim  ot  the  ^gmentati<m  of  their  coloniea,  staplgr- 
IooomH  admit  of  sabdividtm  into  three  main  typee,  accovding  aa 
the  colour  of  these  oolonieB  is  white  ot  grey,  yellow,  and  orange 
or  goMen.  Since,  in  the  present  enquiry,  staphylocucci  of  the 
alLms  type  are  of  chief  interest,  attention  has  been  mainly,  thongh 
not  exclusively,  confined  to  them. 

Having  found,  therefore,  that  the  chief  micro-oi^nisniB  present 
in  cultures  from  particles  of  akin  and  acurf  were  staphylococci  of 
the  albas  type,  the  next  point  to  be  determined  was  whether  these 
staphylococci  of  skin  and  scurf  respectively  poaseBsed  characters 
by  which  they  could  be  distinguished  in  the  first  place  from  each 
other,  and,  secondly,  from  staphylococci  found  elsewhere.  It 
was  clear  that  if  such  differentiation  were  found  impracticable, 
search  in  any  material  for  the  presence  of  these  micro-organisms 
with  a  view  of  detecting  particles  of  skin  and  scurf  could  not 
usefully  be  made. 

A  comparison  of  the  morphological  and  cultural  characters  of 
these  and  of  other  staphylococci  albi  on  ordinary  laboratory  media 
was  made,  but  it  failed  to  satisfactorily  decide  the  points  at  ist-ue. 
Morphologically  such  minor  difFerences  as  were  observed  did  not 
appear  to  be  of  sutBcient  magnitude  or  sharpness  for  practical 
routine  application.  As  was  to  be  expected,  all  the  staphylococci 
examined  gave  a  positive  reaction  with  Oram's  stain,  and  all  were 
non-motile.  Of  cultural  tests  at  present  generally  in  uae  for 
distinguishing  staphylococci,  the  two  that  were  found  to  be  of 
most  value  were  growth  in  litmus  milk  at  37°  C,  and  on  gelatine 
at  22°  0.  The  physiological  difFerences  shown  in  these  media 
were  sharp  and  definite,  having  regard  to  acid  prodnciion, 
clot,  and  peptonisation  mlitm\ia^W\%ii^vcLi\»i<!8ae  of  gelatine, 
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liquefaction  of  the  medium.  But  though  valuable,  the  differences  app.b,no.  4. 
between  them  brought  out  by  these  two  media  alone  were  found  obaraotenby 
insufficient  for  the  purpose  at  present  in  view.  SaS^and  *^****" 

•  Staphyloooool' 

Accordingly  a  search  for  further  tests  by  which  staphylococci  SSerratiated. 
may  be  differentiated  has  been  begun  on  similar  lines  to  the  J'^V^^o^i?*' 
investigation  previously  made  in  the  case  of  streptococci.    In  the    ^   '•    **   ®" 
first  place  staphylococci  have  been  compared  in  respect  of  their 
ability  to  produce  acid  reaction  in  litmus  broth  containing  a 
given  organic  substance.    The  medium  was  prepared  in  the  same 
way  as  when  testing  streptococci  in  a  similar  sense.    Six  selected 
staphylococci  were  tried    in  this    manner  against  20  different 
substances  of  the  carbohydrate,  glucoside,  or  polyatomic  alcohol 
series.     Secondly,  the  ability  of  the  staphylococci  to  produce  a 
change  in  the  colour  of  neutral  red  broth  has  been  examined  ;  and 
thirdly  their  power  to  reduce  nitrate  to  nitrite  has  been  tested. 

Five  of  the  six  staphylococci  selected  for  trial  in  these  tests 
belonged  to  the  albus  type  ;  the  sixth  was  an  example  of  Staphylo- 
coccus pyogenes  aureus.  As  regards  the  sources  from  which  they 
were  obtained,  the  first  two  specimens  of  albus  were  isolated  from 
skin,  the  third  from  scurf,  and  the  fourth  and  fifth  from  saliva. 
The  specimens  of  Staphylococcus  aureus  came  from  pus. 

When  testing  these  six  staphylococci  against  various  organic 
substances  in  litmus  broth,  the  cultures  were  incubated  at  37°  C. 
aerobically  ;  but  instead  of  incubation  for  three  days  as  in  the  case 
of  streptococci,  contact  was  allowed  for  a  week.  This  longer 
duration  of  the  tests  in  the  case  of  staphylococci  appeared 
desirable  because  the  production  of  an  acid  reaction  by  some 
staphylococci,  though  clear  by  the  end  of  a  week,  may  have  been 
barely  perceptible  by  the  third  day. 


Results. 

The  20  organic  substances  on  which  the  action  of  the  six 
staphylococci  has  been  observed  were  a  selection  of  those  pre- 
viously used  when  searching  for  tests  whereby  to  differentiate 
streptococci.  The  results  of  the  tests  are  recorded  in  the  accom- 
panying table.  Four  of  the  20  substances,  namely,  lactose,  maltose, 
glycerin,  and  mannite,  were  found  to  be  applicable  for  bringing 
out  differences  between  staphylococci.  The  neutral  red  broth 
test  was  next  examined  and  found  to  be  of  differential  value. 
Lastly,  the  staphylococci  were  cultivated  in  nitrate  broth  at  37°  C.,. 
and  the  cultures  tested  on  the  third  day  for  nitrite.  It  will  be 
remembered  that  streptococci  when  tested  in  this  medium  failed 
to  reduce  the  nitrate.  It  was  a  striking  difference,  therefore,  to 
find  that  each  of  the  six  staphylococci  under  review  gave  a  strong 
positive  reaction  in  this  sense.  Although  the  six  staphylococci  all 
reacted  in  the  same  positive  manner,  further  unquestionable 
staphylococci  that  were  tested  in  nitrate  broth  in  the  same  way 
gave,  in  some  instances,  a  negative  reaction.  The  nitrate  test, 
therefore,  is  of  value  for  differentiating  staphylococci. 
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Actions  in   respect  of   which  staphylococci  as  a  class  contrast   ^^-jM^o-^ 

strongly  with  streptococci.  ^^'hiSsSB^ 

coodi  and 

Besides  the  great  dijfference  between  the  two  classes  of  oocci  ma?  im 


brought  out  by  the  nitrate  test,  other  points  of  divergence  are  con-  ^^iSeSffiSi 
spicuous.  One  of  these  is  the  fact  that  none  of  the  staphylococci  by  Dr.  oordoa 
produced  an  acid  reaction  when  growing  in  the  presence  of  the 
glucosideSy  salicin  and  coniferin.  Another  point  calling  for  remark 
is  in  regard  to  the  action  of  the  two  classes  of  cocci  on  the 
triatomic  alcohol  glycerin,  and  the  hexatomic  alcohol  mannite, 
respectively.  Whereas  streptococci  appear  to  act  on  mannite  more 
easily  than  on  glycerin,  the  opposite  seems  to  be  true  for  many 
staphylococci.  Other  points  of  divergence  are  seen  in  the  matter 
of  the  liquefaction  of  gelatine,  peptonisation  of  milk,  &c. 


At  this  stage  therefore  of  the  investigation  no  less  than  nine  tests 
were  available  for  ascertaining  differences  between  the  characters 
of  various  staphylococci.    These  tests  are  as  follows  : — 

1.  The  question  of  the  positive  liquefaction  of  gelatine  (12  per 

cent.)  during  a  week  at  22°  C. 

2.  The  clotting  of  litmus-milk  in  the  same  time  at  37°  C. 

3.  The  peptonisation  of  the  milk  in  the  same  time. 

4.  The  reduction  of  nitrate  to  nitrite.  This  test  is  applied  after 

three  days  at  37°  0. 

5.  The  production  of  a  change  in  the  colour  of  neutral  red 

broth  in  the  course  of  two  days  anaSrobically  at  27°  C. 

G.  The  production  during  a  week  at  37°  C.  of  an  acid  reaction 
in  slightly  alkaline  litmus  broth  containing  1  per  cent, 
of  lactose. 

7.  Similar  conditions,  but  with  maltose. 

8.  Similar  conditions,  but  with  glycerin. 

9.  Similar  conditions,  but  with  mannite. 

Accordingly  in  all  these  nine  tests,  contact  was  allowed  for  a 
week,  except  in  the  case  of  the  neutral  red  and  nitrate  tests,  the 
results  of  which  were  recorded  after  48  hours  and  after  72 
hours  respectively. 


M«hB.w»*.      .The  reactions  of  the  siz  ■tophyloeeoei  to  the  idne  teste  &n 

"  IT   Bnmmarieed  in  the  following  table  : — 
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Tho  iiga  +  BiFntUos  n  poaUlTi!  response  U>  the  tcKt  under  the  coadlttons  described. 

The  reaotiuna  of  the  six  staphylooocci  to  the  nine  teste  were 
tested  agun  on  two  sabaeqae&t  ooM^ons,  with  the  same  reaalt  am 
in  the  fiivt  ioBtance. 


One  of  two  altematiTe  prooednres  was  now  possible. 

1  for'  other  chamcten  In  which  stephylo- 


Either 
search  ooold  be  continaed  i 
cocci  exhibit  differences  irUer  se,  or  a  series  of   staphylococci 

coald  be  submitted  to  the  nine  differential  teste  already  available. 
Having  regard  to  the  special  object  in  view  in  the  preeeat  instance 
it  was  decided  to  adopt  the  latter  course,  at  any  rate  as  a  preliminary 
procedure. 

Accordingly  50  staphylococci  have  been  isolated  from  various 
sources,  chiefly  up  to  the  present  from  saliva,  and  submitted  to  the 
nine  tests.    The  resntte  are  as  follows  : — 


Staphylococci,  the  colonies  of  which  are  White  or  Orey. 

Sources. — Forty-one  staphylococci  of  this  type  have  been 
examined  from  the  following  sonrces.  Twenty-eight  of  the 
staphylococci  were  isolated  from  various  samples  of  saliva.  Each 
of  these  micro-organisms  had  been  present  -to  the  extent  of  at 
least  100,000  per  cc.  of  saliva.  Of  the  remaining  staphylococci 
two  were  isolated  from  skin,  two  from  scarf,  one  from  urine,  one 
from  purulent  sputum,  one  from  empyema  pus,  and  one  from  the 
contents  of  a  boil.  Five  specimens  were  isolated  from  the  air  of 
a  public  meeting-room  shortly  after  the  audience  had  left 

Groups, — According  to  the  number  of  positive  reactions  given 
by  them  to  the  nine  tests,  these  41  staphylococci  can  be  referred 
to  one  or  other  of  eight  groups.  The  number  of  specimens 
examined  is  not  sufficiently  large  as  yet  to  justify  any  definite 
conclusion  as  to  the  sttengtAi  nunv&T\<ca^\^   ol^^verions  gronps. 


42? 

It  will  be  seen,  however,  from  the  table  that  np  to  the  present  ^f^-^oA 
more  specimens  are  incladed  in  the  middle  gronps,  four  and  2i»™<2SIli? 
ave,  th^  in  the  first  and  last  gronps.  ^°^aSd^ 

Staphyloooooi 

TVi^es.— Dealing  next  with  the  question  of  types  it  appears  that  SSJ^5t,,^t^ 

the  41  staphylococci  have  been  differentiated  by  the  tests  into  23  and  tdratiflad 

different  types.  Most  of  these  types  are  exemplified  by  but  few  ^^  ^-  ^""^ 
specimens.    Thus : — 

15  types  possess  only  a  single  specimen. 
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CJiaracters  of  the  types  of  Staphylococcus  albtM  most  frequently 

found. 

1.  The  seven  specimens  of  the  type  of  Staphylococcus  albus 
found  most  frequently  were  all  obtained  from  saliva,  and  were 
isolated  from  six  different  samples.  The  four  positive  reactions 
given  by  this  staphylococcus  were,  with  regard  to  liqaefaction, 
nitrite,  maltose,  and  glycerine  respectively. 

2.  The  type  next  in  frequency  has  also,  up  to  the  present,  only 
been  obtained  from  saliva.  Four  specimens  of  it  were  isolated 
from  four  different  samples.  This  staphylococcus  only  gave  a 
positive  reaction  to  one  of  the  nine  tests,  namely,  to  maltose. 

3.  The  type  third  in  frequency  was  also  only  isolated  from 
saliva.  Four  specimens  of  it  were  obtained  from  two  samples. 
This  staphylococcus  gave  a  positive  reaction  to  three  of  the  nine 
tests,  namely,  to  the  liquefaction  test,  nitrite,  and  maltose. 

With  regard  to  the  other  types,  it  will  be  noticed  that  the 
staphylococci  isolated  from  skin  and  scurf  respectively,  are 
distinct  from  one  another,  as  also  from  the  other  staphylococci 
with  which  comparison  has  up  to  the  present  time  been  made. 
It  will  be  necessary,  however,  to  make  a  large  number  of  further 
observations  before  definite  conclusions  can  be  drawn  as  to  the 
serviceability  of  these  facts  for  the  special  object  in  view  in  the 
present  instance. 

As  regards  the  staphylococci  of  other  than  albus  type  which 
have  been  examined,  it  will  be  seen  that  three  specimens  of 
staphylococci  that  exhibited  yellow  colonies  were  differentiated 
by  the  nine  tests  into  three  different  types.  The  six  specimens  of 
Staphylococcus  aureus  examined  were  distinguished  by  the  same 
means  into  two  types,  which  only  differed  in  regard  to  one  test, 
namely,  neutral  red. 

The  example  of  Sarcina  lutea  examined  for  comparison  with 
staphylococci  gave  two  positive  reactions  in  the  nine  tests,  namely, 
liquefaction  of  gelatine  and  peptonisation  of  milk.  An  alkaline 
reaction  was  produced  in  the  litmus  milk  by  this  sarcina. 
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Shoving  the  Cbstacten  of  various  Staphyloeoeci. 
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SECTION  V.  App.B^o.4 

Oharactenb: 

General  Conclusions.  SSS^^d*^ 

Btaphyloeooo 

Comparison  between  the  characters  of  various  streptococci  has  ^J^^i^ied 
revealed  differences,  not  merely  of  degree  but  of  kind,  and  has  and  identuiw 
proved  that  differentiation  obtains  in  the  streptococcus  group  to  *>y  ^>'«  ^=*<*^o 
an  extent  previously  unknown. 

The  result  of  a  scrutiny  of  300  streptococci  of  saliva  in  respect 
of  their  reaction  to  nine  several  tests  indicates  that  the  effect 
of  the  laws  of  evolution  can  be  profitably  studied  in  these 
bacteria  of  the  normal  mouth.  It  would  seem  that  the  strepto- 
cocci that  are  most  abundant  and  constant  in  human  saliva 
have  either  acquired,  or  have  had  developed  in  them,  attributes 
which  distinguish  them  from  certain  other  streptococci  found 
elsewhere.  Moreover,  some  of  the  latter  streptococci,  of  environ- 
ment other  than  oral,  differ  from  streptococci  of  saliva  not 
merely  in  the  passive  sense,  that  is  to  eay,  in  failing  to  exhibit 
capacities  possessed  by  the  former  streptococci,  but  differ  actively 
as  it  were  also  ;  they  exhibit  capacities  or  functions  which 
in  streptococci  of  saliva  are  either  suppressed  or  have  never 
been  acquired. 

There  is  at  present  no  reason  to  suppose  that  those  biochemical 
capacities  of  streptococci  that  have  been  the  special  object  of  com- 
parison in  the  present  investigation  are,  on  the  whole,  any  less 
permanently  possessed  by  them  than  are  those  biochemical 
capacities  of  certain  bacilli  by  the  existence  of  which  such  bacilli 
have  been  for  some  time  past  differentiated  and  identified.* 

The  investigation  of  staphylococci  which  has  been  undertaken 
has  shown  that  in  some  important  respects  thtir  biochemical 
characters  are  remarkably  different  from  those  of  streptococci. 
But,  as  is  the  case  with  streptococci,  comparison  between  various 
staphylococci  in  regard  to  nine  selected  actions  has  revealed 
differences  not  merely  of  degree,  but  of  kind,  and  has  shown 
that  a  differentiation  far  more  elaborate  than  has  yet  been  sup- 
posed to  exist  naturally  obtains  amongst  staphylococci. 

The  difference  between  the  characters  of  streptococci  of  saliva 
and  those  found  elsewhere  admits  of  practical  application  for  the 
purpose  of  identifying  particles  of  saliva.  Conversely,  there  is 
reason  to  suspect  that  the  attributes  of  streptococci  of  environment 
other  than  oral  may  on  occasion  be  applicable  for  determining  the 
significance  of  the  presence  of  such  individual  streptococci. 

Further  enquiry  is  necessary  to  determine  the  extent  to  which 
differences  between  the  characters  of  staphylococci  of  diverse 
environment  can  be  applied  for  determining  the  significance  of 
such  staphylococci  when  met  with  in  air,  water,  dust,  or  food. 


*  For  instance,  the  prodnotion  of  clot  in    litmus-milk,   the  redaction   of 
nentral-red  broth,  and  the  production  of  add  and  ^  in  gluoose  and  lactose, — 
properties  that  at  once  distinguish  B.  coll  communis  from  B.  typhosus.    Again, 
add-production  in  glucose  broth, — a  property  that  diifereiit!iflA«&  tr^^'^.^^c^^ 
theriae  from  Hof mann*s  bacillus. 


dUterestiated 
Uld  identlfled  ; 
1);  Dr.  QoidoD. 


i^T'^^o*-  The  reenlta  of  the  present  enquiry,  however,  woald  appear  to 
oharsctsre iiy  have  a  practical  applitation  more  direct  than  to  fnniish  means  for 
cTCo^'ind™'''"  cletectiiig  the  presence  of  material  liable  to  convey  morbific  ^ttus, 
staphylococci  Notwithstanding  that  artificial  sepsis  is  largely  prevented  to-day. 
disease  processes  referred  to  etreptococei  and  staphylococci  are  of 
such  frequent  occnirence  that  any  further  knowledge  of  the 
characters  of  these  causative  agents  h&e  ii  direct  pathological 
interest.  Too  few  pathogenic  staphylococci  have  yet  been  enb- 
mitted  to  available  differential  teste  to  enable  a  statement  to  be 
made  with  regard  to  them ;  but  a  reasonable  number  of  pathogenic 
streptococci  have  been  examined  and  with  results  of  considerable 
importance.  The  investigation  that  has  already  been  made  by 
applying  the  nine  differential  testa  to  streptococci  isolated  from 
various  disease  processes  has  revealed  differences  between  these 
streptococci  quite  at  variance  with  views  expressed  by  Marmorek, 
Aronson  and  many  others  with  regard  to  the  nature  of  streptococci. 
Whatever  the  ancestry  of  streptococcus,  the  facts  brought  ont  in 
the  present  enqniry  dissipate  the  notion  that  all  streptococci  are 
to-day  practically  indistinguishable  except  in  the  single  attribute 
of  vimleuce.  But  while  the  tests  described  in  this  report  have 
differentiated  streptococci  isolated  from  various  septic  processes 
into  several  distinct  and  apparently  stable  kinds,  the  same  teste, 
when  applied  to  streptococci  isolated  from  cases  of  ulcerative 
endocarditis,  have  identified  them  with  streptococci  abundantly 
present  in  an  apparently  non-virulent  condition  in  normal  hnmaa 
saliva. 

Knowledge  of  the  evolution,  relations,  and  attributes  of  strepto- 
cocci, then,  is  of  considerable  importance  to  the  pathologist.  Nor 
should  it  bi'  t'ortrolteii  tli;it  pallioliigical  offet-ts  which  certain  strep- 
tococci are  capable  of  producing  in  the  human  or  animal  body  are 
as  much  the  outcome  of  their  biochemical  activity  as  is  the 
decomposition  of  an  organic  compound  manifested  by  the 
development  of  an  acid  reaction  in  an  artificial  culture  tube 
at  37°  C. 
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No.  5. 

Report  on  the  Ikploksce  of   symbiosis  on  the  Virulhnce    app.bjtoi 
of  Pathogenic  Micbobbs  :  By  Dr.  E.  Klbin,  f.r.8.  The  [nflaenw 

of  Symbloili 

Epidemiological  experience  teaches  tliat  in  the  caosatioD  of  a  pi^o"^ 
given  infectioua  rliBeaae  at  least  three  factors  come  into  play  :  (1)  MiorobBii 
thu  causa  rauxana  or  the  esaential  cause  of  the  diBease,  i.r.,  the  p^^'*"* 
specific  microbe,  or  the  contagium ;  (2)  the  sasceptibility  to  the 
particular  infection  of  the  individual  into  which  the  contagium 
finds  entrance,  »>.,  the  host ;  (3)  the  conditions  under  which  the 
interaction  of  contagium  and  host  takes  place. 

Aa  regards  the  first,  viz.,  the  inaterws  tnorbi  or  the  specific 
microbe,  there  can  be  no  doubt  that  this  must  remain  the  most 
imporUint  factor ;  for  obviously  without  it  neither  the  second  nor 
the  third  factors  can  come  into  play,  and  accordingly  it  is  uu- 
uecessary  in  view  of  the  great  and  solid  advances  in  bacteriology 
and  parasitology  to  further  discuss  this  asiom.  It  has,  indeed, 
become  so  well  established  that  even  in  those  instances  in  which 
the  nature  of  the  contagium  remains  still  nndiscovered,  e.(f.  small- 
pox and  vaccinia,  syphilis  and  others,  the  exiateuce  of  a  specific 
microbe  is  universally  assumed. 

It  is  different,  however,  with  the  second  factor,  »>„ihe  suscepti- 
bility of  the  host.  While  there  can  be  no  diversity  of  opinion  as 
to  the  facts  of  natural  and  of  acquired  immunity  against  a  given 
specific  microbe,  the  nature  of  this  immunity  is  still  far  from 
having  been  solved.  True,  a  number  of  theories  have  within  tlis 
last  10  or  15  years  gradually  niade  their  appearance,  and,  as 
observations  and  experiments  increased,  have  either  had  to  be 
abandoned  or  supplemented  and  extended  to  suit  the  latest  facts 
and  observations.  So  there  has  reBnlt«d  a  common  arena,  as  it 
were,  in  which  Greek  terms  short  and  long  of  somewhat  doubtful 
etymological  correctness  are  made  to  do  duty  in  explanation,  in 
some  sort,  ot  a  number  of  new  and  insufficiently  understood  ex- 
periments, I  am  not  desiring  to  cast  any  doubt  on  the  correctness 
of  numerous  experimental  facts  and  observations  which  have  been 
published  since  the  first  record,  some  six  years  ago,  of  the  ex- 
periments and  observations  bj  Bhrlich  in  reference  to  his  famons 
Seitenkettentbeorie.  or  on  the  highly  important  uhservalions  on 
HEemolysis  which  at  Ihe  present  day  seem  to  hold  the  field ;  but 
what  I  wish  to  ]Joinl  out  is  that  notwithstanding  all  the  numerous 
experiments  in  both  these  regions  of  research  (Wassermann, 
Pfeiffer  and  a  host  of  workers)  the  intimate  pathology  of  natural, 
as  also  of  acquired,  immunity  is  still  awaiting  a  simple  and  in- 
telligible explanation  ;  such  explanation  as  would  embrace  and 
cover  all  facts.  The  former  explanations  of  the  presence  of 
chemical  subslances — as  for  instance  AlexJnea  in  natural,  oi  !i:Q.s:\.- 
toxinsand  Germicidal  Bubstances  in  &<»\mTe&  \tii\q.vuu.V3 — ^\h^i:s>;^:^ 
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they  do  not  pretend  to  give  a  deep  iusight  into  the  intiniabe  natnrftfl 
of  tlieee  Bubetiiiices  have  at   uny  rate   this  to  recommend  tbem  | 
that  they  are  not  encumbered  by  a   string  of  compound  Greek  ^ 
names  uf  constantly  inci-eaeing  number.  Huch  as  arc  arising   in 
connection   with    each    new   set  of  experiments   whether  by   a 
new  investigator  or  by  a  gratuitons  interpreter  of  other  people's 
obBervationa, 

Leaving,  then,  thie  intricate  subject  of  the  theories  of  immanity, 
and  restricting  consideration  lo  the  epidemic  logically  weil-known 
fact  of  the  existence  or  the  non-exietence  of  greater  or  lesser 
degrees  of  snaceptibility  to  infection  of  particnlar  individnala, 
some  of  whom  have  been  immunised  by  previous  iufection, 
towards  a  particular  microbe,  the  following  alternatives  in  ex- 
planation present  tbemBelvea :  the  greater  or  lesser  susccpti- 
bility  of  one  individual  as  compared  with  another  to  a  i>articuiar 
infectious  disease  may  be  dne  (a)  to  differences  in  virnience  of 
the  contaginm  ;  or  (b)  it  may  be  due  to  something  inherent  in  the 
blood  and  tissues  of  the  host  in  the  one  case  and  not  in  the 
other.  I  myself,  on  a  balance  of  considerations,  am  disposed 
to  regard  the  individual  along  with  his  sarroandings  and  accessory 
conditions  as  responsible  in  the  one  case  for  his  infection,  in  the 
other  case  fur  his  escape  from  the  disease. 

It  has  been  experimentally  proved  by  a  large  number  of  obser< 
vations — which  go  to  confirm  the  experience  of  physicians  and  of 
epidemiologists — that  various  conditions,  generally  referred  to  its 
lowering  of  the  vitality  and  vigour  of  tie  individual,  as,  for  I 
instance,  nervous  depression,  bad  and  insufBcieiit  food,  fatigue, 
alcoholinm,  and  some  organic  poinons,  ii  general  diseased  state, 
exposure  to  extreme  temperatures,  &c.,  have  a  marked  effect  in 
enhancing  the  susceptibility  of  the  individual. 

It  is  likewise  experimentally  proved  that  for  positive  resatt 
the  manner  and  channel  by  which  the  specific  microbe  is  given 
entrance  to  the  animal  body  plays  an  important  part  in  deter- 
mining infection.  Thus,  while  for  experimental  infection  with 
bacillus  anthracis,  B.  pestis,  6.  Bepticnmi»  heemorrhagicae, 
inoculation  is  the  most  effective  mode  of  infection,  introduction 
of  the  contagium  by  way  of  the  digestive  tract  appears  to  be, 
if  not  the  only,  at  any  rate  the  readiest,  mode,  of  infection  of 
the  htiman  subject,  e.g.,  in  diphtheria,  scarlatina,  typhoid  fever 
and  cholera. 

These  conditions,  as  also  local  and  seasonal  conditions  at 
present  not  understood  in  their  nature,  I  propose  to  leave  out  of 
account  as  outside  the  scope  of  my  inquiry. 

At  present  I  concern  myself  with  the  individual  animal  of  a 
given  species  in  its  different  susceptibility  to  a  specific  microbe, 
assuming  for  the  moment  that  the  various  physical  and  bodily 
conditions,  such  as  have  been  meutioned  above  as  increasiDgr  the 
Bnsceptibility  in  a  general  way,  do  notobtain. 

Thus  considered,  any  observed  difference  in  susceptibility  might 
be  dae  either  to  different  vulnerability,  as  it  were,  of  the  normal 
tisanes,  or  to  a  difference  of  action  of  the  specific  microbe  on 
these  tiBBQSB.    In  ilVTiekraWon  ol  \.\ie  ioTTo^T  \  <».^a  ^V«  vuxxm  of 
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inoculation  in  one  animal,  whereas  infective  material  of  the  same  app.b.Nc 
natnre  and  amount  introduced  in  precisely  the  same  manner  into  Theini^ 
another  animal  of  the  same  species  and  living  under  precisely  the  of  STmbioei 
same  conditions  fails  to  pro^luce  definite  effect.*  As  regards  the  Tirnienoeo 
latter,  i.«.,  the  difference  of  action  of  the  specific  microbe  on  the  JS^iS^*®! 
tissues,  there  is  for  example  the  localisation  of  disease  in  one  or  Dr.  moa! 
another  particular  organ,  in  tubercle,  in  glanders,  in  plague  of  ^"^^ 
man,  &c. 

It  will  appear  from  the  foregoing  considerations  that  the 
problems  of  the  susceptibility  of  the  normal  individual,  as  also  of 
the  infective  power  of  the  microbe  itself,  are  of  very  complex  and 
many-sided  nature,  and  that  all  that  may  in  the  present  con- 
veniently be  done  in  resolving  this  complexity,  is  to  select  for 
particular  inquiry  one  after  another  these  several  aspects  of  the 
subject. 

In  the  following  observations  and  experiments  I  shall  attempt 
to  ascertain  how  far  the  simultaneous  or  symbiotic  action  of  two 
specific  microbes  affects  on  the  one  hand  the  susceptibility  of 
the  individual  animal,  and  on  the  other  the  virulence  of  one 
or  the  other  of  the  specific  microbes  in  question. 

In  former  reports  (Report  of  the  Medical  Officer  for  1889-1890) 
I  have  recorded  observations  which  show  that  the  injection  of  two 
pathogenic  microbes  (symbiosis)  into  the  same  animal  body  has 
in  some  definite  instances  the  result  that  each  species  of  microbe 
is  capable  of  neutralising  the  other  so  that  no  pathogenic  result 
follows  ;  whereas  in  other  definite  instances  no  antagonistic  action 
the  one  on  the  other  of  the  two  microbes  is  witnessed,  inasmuch 
as  either  the  one  or  the  other  causes  ics  typical  pathogenic 
effect. 

In  the  present  paper  I  deal  with  symbioticf  action  in  a  different 
sense,  the  question  submitted  to  me  for  answer  being  this : — 
Granted  an  originally  pathogenic  microbe  which,  again  and  again, 
when  inoculated  into  an  animal,  does  not  for  one  reason  or  another 
exert  its  pathogenic  effect,  is  it  possible  to  render  such  animal 
susceptible  to  that  microbe  by  fostering  the  latter  within  the 
animal  under  symbiotic  conditions,  i.tf.,  in  company  with  another 
microbe  of  one  or  another  kind  ?  This  subject  was  suggested 
by  clinical  and  epidemiological  experience  of  the  following 
nature  : 

On  inquiring  into  the  history  of  typhoid  attacks  in  the  human 
subject  the  following  story  is  not  uncommonly  elicited :  The 
person  on  a  particular  day — sometimes  the  day  after  having 
partaken  of  a  particular  article  (oysters) — was  taken  ill  with  head- 
ache, sickness,  and  possibly  also  with  diarrhcea.  But  this  illness 
was  only  of  short  duration  ;  in  a  day  or  two  the  person  seemingly 
recovered  and  went  about  as  usual.    Nevertheless,  in  10  or  12 


*  Snoh  instances  are  not  nncommon  in  exjperiments  with  yarions  spedee  of 
microbes  belonging  to  the  group  baoillns  septicsBmiie  luemorrhagicae  and  others. 

f  The  term  "  symbiotic  "  is  used  here  to  express  synchronous  co-existence  of 
two  microbes  in  the  animal  body,  irrespectiye  of  the  fact  whether  <^t  t!is^  >Sqk<) 
are  mntoally  naef  ol. 


jK^ltA.!.  dsn  'a,  aft«r  hpn  of  the  nanal  incnhatinn  period  for  typfaofd 
liBWfft  Cever,  the  i^mptomB  of  enteric  fever  in  this  person  became 
**•*     Qotieeable. 

~\.  ^        It  ifl  obvloaB  Uist   in  RDch  iDstance  the  tiret  illness  was  not 

'^    ^rphoid  fever ;  that  it  \\'ac«  some  other  acute  gaslro-ent^ritic  distnrlK 

]  moe  oaOMd  in  all  probability  by  (something  other  than  the  typhoid 

baoiUiis— the  latter  not  manifesting  its  action  nnti)  10-12  or  more 

dayalatier. 

I  nibinlt  Uiat  the  frst  acute  transient  illness  was  due  to  a 
mierobe  taken  in  at  the  same  time  as  the  typhoid  bacillns  bnt 
aotinff  qieedUy  and  in  an  acute  manner.  I  have  shown  elsewhere 
that  B.  coli  in  aome  ice-creams  is  of  highly  pathogenic  nature ; 
when  gninea-t^gB  and  mice  were  fed  on  ii  they  succumbed  under 
appeanuaoea  of  aente  gastro  enteritis.  Similarly  the  variety  of 
&  coli  known  aa  B.  Gaertner  is  capable  of  causing  acute  gastro- 
enteritia  in  the  homan  subject,  and  it  is  highly  probable  that  some 
other  -rarietiw  of  B.  ooli  act  in  a  Bimilar  manner. 

Abont  the  time  that  Emsworth  oyBtera  oanaed  the  wdU- 
known  epidemio  ontbreak  of  typhoid  fever  amongst  thoee  who 
partook  of  them  at  the  Mayor  of  'Wlncheater's  banquet  on 
November  lOth,  1902,  I  examined  (patera  derived  fnnn  the 
same  pit  aa  tluiaeinqQMtion,and  I  found  in  aomeof  them  diaUnot 
eridenoe  of  the  laeanioe  of  ttie  typit^  B.  Qaertner.*  Now,  It  will 
be  remembered  from  the  hiattn-y  (^  the  caeca  that  atnae  of  the 
oonanmera  were  seised  with  aoate  ^{astro-enteric  UlneaB  wUUn  a 
few  honrB  of  attending  the  banqnet.  This  initial  earij  fllneaa 
was  clearly  not  typhoid  fever,  and  1  consider  that  it  was  due 
to  ingestion  of  the  Gaertner  microbe  present  along  with  the 
B.  typhosus  in  those  oysters. 

Another  instance  which  I  may  adduce  in  this  connexion  is  the 
following  ;  In  the  Medical  OfQcer's  report  on  Cholera  in  England 
in  1893,  Dr.  Theodore  Thomson  in  describing  the  advent  of 
cholera  in  Hull,  gives  account  of  the  occurrence  of  fatal  Asiatic 
cholera  in  a  boy  who  with  several  others  bathed  in  a  particular 
polluted  water — the  Sutton  Dyke.  Several  of  these  bathers  were 
soon  after  taken  ill  with  gas tro -enteric  disturbance,  but  only  one 
of  the  boys  developed  true  cholera.  1  submit  that  here  also  all 
imbibed  a  microbe  which  caused  in  some  of  them  gastro-enteric 
disturbance,  and  that  in  one  boy  only  was  the  cholera  microbe 
also  ingested;  and  I  myself  suspect  that  had  this  boy  not 
swallowed  a  gastro-enteritis  microbe  as  well  as  a  vibrio  fae 
might  have  escaped  development  of  cholera  notwithstanding  the 
presence  in  his  body  of  the  cholera  microbe.  That  this  vibrio 
could  not  have  been  present  in  the  water  very  copiously  in  its 
active  virulent  state,  is  shown  by  the  fact  that  except  this  boy  all 
the  others  escaped  cholera.  In  the  same  report  will  be  f  onnd  in 
the  appendix  the  result  of  the  bacterioscopic  analysis  made  by  me 
of  the  water  of  the  Sutton  Dyke.  I  showed  the  presence  therein 
of  a  vibrio  similar  to,  though  in  some  important  respects  different 
from,  the  typical  cholera  vibrio  ;  and  I  raised  presumption  that 


*  BepottoIttxett«UQ|ii.O&<xx<AaiK><:^«iCi<>iv>i>«d;nn.. 
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though  present  in  the  water  this  vibrio  was  not  typical  either  in    app.b,No.( 
calture  or  in  action    but  that  it  became  so  while  growing  in  Theinflnaxioi 
the  intestine  of  the  boy  afterwards  attacked  by  cholera.    It  is  ofi^mbiosii 
common  knowledge  that  specifically  cholera-pollnted  water  (jast  virulence  of 
like  typhoid-poUnted  water)  is  capable  of  causing  the  disease  only  §iSSG?i°bf 
in  certain  of  the  consumers  of  it,  and  it  is  quite  possible  that  in  Dr.  KieiW 
some  persons  in  whom  it  causes  cholera  it  does  so  on  account  and  ^'^^' 
in  consequence  of  simultaneous  ingestion  of  some  other  acutely- 
acting  intestinal  microbe.    I  shall  presently  bring  forward  experi- 
mental evidence  to  show  that  this  is  not  a  bare  supposition ;  that  it 
has  a  certain  basis  of  fact. 

T.<astly,  I  may  mention  the  well-recognised  facts  concerning  the 
greater  severity  of  attacks  of  illness  such  as  diphtheria,  tubei*- 
culosis,  and  scarlatina  owing  to  the  simultaneous  presence  and 
symbiotic  action  of  another  and  particular  microbe,  i.tf.,  strepto- 
coccus pyogenes. 


SBRIBS  1. 

Experifnents  unth  B.  typhosus. 

The  experiments  in  this  series  were  made  in  this  way.  A 
certain  amount  of  an  emulsion  of  a  recent  agar  culture  of  the 
current  laboratory  B.  typhosus  was  mixed  with  a  certain  amount 
of  a  similar  agar  culture  of  one  or  other  of  different  microbes, 
and  the  mixture  was  in  each  instance  injected  intraperitoneally 
into  a  guinea-pig. 

The  laboratory  B.  typhosus  in  question  had  been  originally 
(some  two  years  previously)  derived  from  the  spleen  of  a  fatal 
case  of  typhoid  fever,  and  had  been  kept  up  in  stock  by  sub- 
culturing  every  4-6  weeks.  At  the  date  of  commencement  of 
these  experiments,  two  platinum  loops  of  a  two  days*  old  agar 
culture  of  the  microbe  at  37°  C.  did  not,  injected  into  the  peri- 
toneal cavity  of  a  half  to  full  grown  guinea-pig,  produce  generally 
any  result.  A  year  or  two  earlier  this  amount  of  agar  culture  of 
this  bacillus  did  certainly  cause  in  such  animal,  within  20-24 
hours,  peritonitis  and  death,  with  copious  viscid  exudation 
crowded  with  the  bacilli.  Like  some  other  microbes,  after 
many  generations  of  subculture  in  the  laboratory  this  B,  typhosus 
has  in  course  of  time  lost  much  of  its  virulence.  At  present* 
after  the  injection  of  a  small  dose  of  it  into  the  peritoneum 
it  rapidly  disintegrates  and  disappears ;  the  animal  remains 
unaffected,  and  when  killed,  say,  after  two  days  or  less,  the 
peritoneum  is  found  normal  and  ^no  culture  of  typhoid  bacillus 
can  be  established  from  the  peritoneal  fluid. 

Experi^nent  1. — A  half -grown  guinea-pig  was  injected  intraperi- 
toneally with  the  following  mixture  of  microbes,  both  of  them 
taken  from  2  day's  old  agar  surface  cultures : — 

(a)  Laboratory  typhoid  bacillis,  2  platinum  loops  of  solid 
growth  emulsified  in  sterile  broth, 


:icr^8 ;  by 


(h)  BonJllon  emulaion  of  half  a  platinum  loop  of  solid  gfOTrth 
of  a  virulent  B.  coli  communis,  ieolated  some  time 
previously  from  the  eediment  of  the  water  of  the  riTer 
Lea. 

A  control  experiment  had  shown  thtit  a  half  loop  of  this  coli 
culture  injected  peritoneally  as  boailiou  emulsion  killed  witboDt 
fail  a  half-^rown  guinea-pift  in  24-36  hours. 

The  mixture  of  the  above  two  emnlBionB — viz.,  B.  typhosus 
and  B,  coli  (Lea  River) — caused  the  death  of  the  half-grown 
guinea-pig  within  20  hoars.  On  post-mortem  examination  the 
following  condition  wa»  found : — the  peritoneum  contained 
copious  thick  fluid  sangnineoue  exudation  densely  crowded  with 
bacilli ;  the  intestines  in  almost  their  entire  length  were  ilark 
red,  intensely  congested. 

In  order  to  ascertain  the  nature  of  the  bacilli  in  the  peritoneal 
exudation,  a.  drop  of  this  was  diluted  with  a  few  cable  centi- 
metres of  sterile  broth,  and  a  few  drops  of  this  dilation  were 
rubbed  over  the  anrface  of  Drigalaki-Conradi  medium  set  pre- 
viously in  a  sterile  plate  dish.  On  incubation  for  24  honrs  at 
37°  C.  crowds  of  colonies  were  seen,  all  of  them  of  the  same 
nature,  viz.,  that  of  the  B.  coli  used  for  injection.  They  were 
red  colonies  with  red  halo,  and  amongst  them  no  bluish  colonies, 
that  might  have  been  B.  typhosus,  could  be  discerned.  The  exud- 
ation therefore  contained  only  the  B.  coli.  Althongh  the  onmber 
of  B.  typhosus  injected  was  about  four  times  as  great  aa  that  of  the 
B.  coli,  yet  only  the  latter  had  multiplied  in  the  peritoneam. 
The  deatli  uf  the  animal  could  therefore  have  been  due  only  to  the 
B.  coli.  Consequently  the  presence  and  multiplication  of  the 
B.  coli  in  this  animal's  peritonenm  had  no  influence  in  fostering 
the  injected  6.  typhosus ;  the  latter  behaved  just  as  if  it  had  been 
injected  alone,  i.e.,  it  disappeared. 

Experiment  2. — The  above  experiment  was  repeated,  the  sole 
modification  being  that  I  employed  a  little  less  than  half  a  loop 
of  the  B.  coli  and  fully  two  loops  of  6.  typhosus.  The  guinea- 
pig  died  in  about  24  hours. 

On  post-mortem  examination  the  whole  of  the  intestine  and 
peritoneum  was  found  intensely  congested  ;  the  peritoneal  cavity 
contained  a  fair  amount  of  fluid  sangnineoas  exudation  crowded 
with  bacilli.  A  Dri  gal  ski-Con  radi  plate  vras  inocnlated  with 
a  dilution  of  this  exudation,  with  the  result  that  here  also  a 
'  pure  culture  of  the  B.  coli  was  obtained ;  no  coloniee  of 
B.  typhosus  made  their  appearance  on  the  plate. 

Experiment  3. — Repetition  of  the  above  experiment  with  moch 
smaller  amounts.  Thus  :  ^  of  a  loop  of  the  B.  coli  and  aboat 
1-1^  loops  of  the  B.  typhosus. 

The  animal  was  found  dead  within  20  hom«.  The  post-mortem 
appearances  and  the  result  of  the  Drigalski  plate  cuUare  of  the 
sanguineous  peritoneal  exudation  were  exactly  the  same  as  in  the 
previous  ce^es,  viz.,  growth  and  multiplication  of  the  B.  ooU 
hat  no  trace  at  all  ot  th«  B.  tyv^wxu.    'S\aA  \a  te  my.,  the  B.  ooll 
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ited  in  tlis  peritOQemn  so  rapidly  and  bo  virulently  as  toIraTe  no  app.b,iI{ 
Scope  for  the  B.  typhoBUB  introduced  at  the  same  time  into  the  ThBinaiiai. 
HlQie  cavity.  ol  Symbloidit 

This  difficulty,  viz.,  the  too  rapid  and  too  vu'ulent  action  of  viniionoeoc 
one  microbe  leaving  no  scope  for  the  second  microbe  is  a  serioua  HioroiM;"!!] 
difficulty  in  experiments  of  this  nature, as  will  appear  also  in  other  p^fl"'"' 
experiments  later  on.  This  difficulty  is  by  no  means  easy  of  a  '  ' 
remedy.  \t  first  sight  it  might  be  thought  that  by  diminishing 
the  amount  of  the  more  virulent  microbe  the  difficulty  could  be 
overcome.  This  is,  however,  by  no  means  necesBarily  the  case, 
and  for  this  reason :  dealing  with  a  highly  virulent  microbe  like 
the  B.  coli,  the  amount  of  culture  which  is  still  capable  of  pro- 
ducing a  pathogenic  result  may  be  and  generally  is  extremely 
small,  and  further  reduction  of  the  amontit  entails  risk  that  no 
action  at  all  would  be  produced.  As  a  matter  of  fact  as  a  result 
of  a  series  of  experiments  made  for  this  very  purpose  on  ten 
guinea-pigs,  I  came  to  the  conclusion  that  of  a  surface  agar  culture 
two  days  grown  at  37*0.  the  minimal  fatal  dose  lies  between  a'j 
and  BT  of  a  culture;  in  one  further  case,  the  eleventh,  even  yjg 
of  a  cQltnre  intraperitoneally  injected  caused  death,  while  in  a 
twelfth  case  Vs  of  ii  culture  causM  no  result.  The  fact  is  that  the 
animal  body  is  not  a  t«st  tube,  and  the  interaction  between  living 
culture  of  a  microbe  and  the  animal  body  is  not  exactly  the  same 
as  the  interaction  between  two  definite  chemical  substances 
determinable  by  quantity. 

Accordingly,  for  the  reason  that  a  microbe  of  the  above  kind  ia 
too  virulent  and  not  sufficiently  easily  manageable  for  experi- 
ments of  symbiosis  with  a  slightly  pathogenic  B,  typhosus,  I 
desisted  from  further  use  of  the  Lea  River  B.  coli. 

I  should  here  statti  that  in  a  considerable  number  of  experi- 
ments made  as  controls  for  one  or  the  other  microbe,  the 
control  animals  died  as  well  as  the  other  animals  injected  with 
the  mixture  of  microbes.  These  other  experiments  need  not  he 
descrilKd,  the  death  of  the  controls  having  frustrated  comparison. 
Similar  negative  experiments  1  have  had,  not  only  in  the  cose  of 
the  B.  coli  jast  mentioned  but  also  with  othei's  (micrococcus 
hsemorrhagicas,  proleus,  and  nthers),  and  with  the  typhoid 
bacillus.  In  these  experiments  the  difficulty  in  gunging  the 
amount  of  culture  for  sub-fatal  ejfect  could  not  be  overcome. 

For  the  above  B.  coli  (Lea  River  water)  I  substituted  therefore 
in  my  fnrtiier  experiments  a  B.  coli  communis  obtained  from  a 
sample  of  ice  cream,  which  had  cansed  in  consumers  of  it  diutinct 
&nd  intense  acute  gastro-enteritis.  This  ice-cream  contained  B. 
coli  in  great  abundance ;  and  the  raicrobea  proved  virulent, 
causing  fatal  septictemia  in  guinea-pigs  on  subcutaneous  injec- 
tion. Also  when  ingested  by  guinea-pigs  and  mice  it  produced 
acul«  gastro-enteritis.  Further,  I  altered  my  experiment  in  the 
sense  that  I  did  not  inject  a  mixture  of  the  ice-cream  B,  coli 
and  the  typhoid  bacillus  into  the  peritouenm,  fearing  a  failnre 
as  in  the  former  experiments  owing  to  the  high  virulence 
of  the  former ;  but  1  injected  one  day  the  former,  i.e.,  thh 
ice-cream  B.  coli,  subcutaneously,  and  next  day  injected  thi> 
lalraratory  B,  typhosus  intraperitoneally. 

190U  2  B 
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AU  the  microbps  belongine  to  the  coli-tj-phoid  groap  (as  aim 
BomeothCTS)act  on  the  gninea-pig  when  injected  intraperitoneally 
more  intensely  than  when  injected  sabcataneonsly.  In  my  report 
oi  for  1894-1891)  I  have  ilescribed  a  large  number  of  experiments 
proving  this  for  B.  coli,  B.  (yphosas,  Vibrio  cholene,  and  other 
microbes. 

Experiment  4. — Two  gninea-pigs  were  injected  eabcntaneoQBly 
with  II  small  amount  of  a  four  (lays'  old  agar  culture  of  the  ice-cream 
B.  coli,  about  half  a  platinum  loop  being  used  for  each  auitnal. 
Previous  experiments  had  shown  me  that  of  a  fonr  days'  old  agar 
culture  (which,  as  also  in  the  case  of  other  microbes,  is  leaa 
virulent  than  a  24  hours'  or  a  two  days'  culture),  half  a  loop 
injected  eubcutaneonsty  causes  a  spreading  gelatinous  swelling 
about  the  seat  of  iaocnlation,  the  animal  becoming  at  the  samt 
time  generally  affected  in  that  it  is  quiet  and  off  its  feed  next  day 
As  a  rule  it  recovers,  although  the  saugnineons  exudation  caasing 
the  swelling  is  found,  when  examined,  24  hours  after  injection, 
under  the  microscope  and  by  culture,  to  contain  abundance  of  the 
bacilli. 

The  above  two  guinea-pigs  24  hours  after  injection  were  found 
to  have  nnilateraliy  much  soft  gelatinous  swelling  of  the  snb- 
cntaneous  tissue  abont  the  region  of  the  primary  injection,  and 
they  werequietand  a  little  off  their  feed.  One  of  these  guinea-pigs 
(for  convenience  named  "black")  received  now  intraperitoneal I7 
about  one  loop  of  a  two  days'  old  agar  culture  of  the  laboratory 
B.  typhosus.  The  other  guinea-pig  (for  convenience  called 
"  white  ")  was  reserved  as  a  control. 

The  result  was  interesting.  \ext  day  the  *'  black  "  gninea-pig 
died,  i.6.,  about  24  hours  after  the  injection  of  the  B.  typhosus. 
The  "  white  "  guinea-pig  remained  alive  and  was  distinctly  better, 
the  awelling  having  become  hrmer,  the  animal  livelier  and  feeding 
more  freely.  Post-mortem  examination  of  the  "  black  "  gninea-pig 
showed  bremorrhage  in  the  omentum  ;  the  intestines  were  much 
congested:  in  the  peritoneum  there  was  viscid  grey  exudation, 
which,  under  the  microscope,  showed  numerous  leucocytes  and 
crowds  of  bacilli.  Stained  film  specimens  showed  also  that  n: 
of  the  leucocytes  included  bacilli  in  their  protoplasm. 

Cultures  were  made  with  the  exudation — after  dilution — on  the 
surface  of  Drigalaki- Conrad i  plates,  and  it  was  thereby  ascertained 
that  the  exudation  contained  the  B.  typhosus  in  pure  cultare. 
Sub-culture  from  a  single  colony  was  subjected  lo  the  a^lntiii' 
ation  test  with  blood  sernm  of  the  laboratory  rabbit  (protected  by 
previous  repeated  injection  with  laboratory  typhoid  cnltnre),  and 
with  positive  result. 

But  a  further  interesting  fact  was  elicited  by  injection  ot  a 
gninea-pig  with  the  sub-culture  of  this  B.  typhosus  derived  from 
this  guinea-pig.  A  little  less  than  one  loop  of  the  growth  of  a 
three  days  old  gelatine  cnlture  injected  into  the  perilunenm  of  a 
guinea-pig  caused  death  within  20  hours.  On  post-mortem  examina- 
tion iLe  peritoneum  was  found  deeply  congested,  and  containing 
grey  viscid  exudation  which  was  densely  packed  with  a  pare 
culture  of  the  typhoid  bacillus. 


iTom.  this  experiment  it  appears  that,  nnder  the  above  condt-  &».b.ha 
tion  of  symbiosie,  the  typhoid  bacillas,  which  when  used  alone  ^^  i^bw 
produced  no  eflEeot  on  the  animal  and  disappeareil  from  it«  peri-  oisrmbit*it 
toneum,  became  in  its  action  markedly  enhanced.  The  ice-cream  viruieno 
coli  had  previously  prepared,  as  it  were,  the  animal's  body  ;  that  5jJ5°S| 
is  to  Bay,  B.  fypbosuB  growing  eynibiotically  with  this  B.  coli  in  nr  —  * 
the  body  of  the  guinea-pig  became  capable  of  multiplyioK  and  '■* 
causing  the  death  of  the  animal.  On  subculture  of  the  B.  typhosus 
recovered  from  the  peritoneum  of  this  new  host,  this  microbe 
proved  to  be  on  further  injection  of  a  virulent  nature.  Thus,  before 
its  passage  through  the  first  animal  it  was  in  large  dose  Inactive, 
whereas  by  its  passage  through  that  animal  had  become  endowed 
with  fatal  pathogenicity  though  employed  in  small  dose.  The 
experiment  being  of  great  importance  was  therefore  repeated  in 
the  following  manner  : — 

Experiment  5, — One  guinea-pig  (termed  for  convenience  "  black 
and  white  "}  was  injected  subcutaneously  per  axillam  with  about 
half  a  loop  of  the  ice-cream  B.  coli.  Next  day  the  animal  showed 
good  gelatinous  swelling  of  the  subcutaneous  tissue  of  the  axilla 
and  chest,  but  otherwise  seemed  little  affected.  It  was  now 
injected  intraperitoneal  ly  with  one-fifth  of  a  four  months  old 
gelatine  surface  culture  of  the  laboratory  typhoid  bacillus.  As 
controls  I  selected  two  guinea-pigs  : — 

(rt)  a  "  brown  and  white  "  guinea-pig  which  had  been  injected 
per  axillam  the  day  prtvious  with  a  like  dose  of  the 
ice-cream  B.  coli,  and 

{b)  a  "black  and  brown"  guinea-pig,  which  received  intra- 
peritoueally  at  the  same  time  as  the  "  black  and  white  " 
guinea-pig  a  like  dose  of  the  typhoid  culture— that  is 
to  say,  guinea-pig  (a)  served  as  control  for  the  ice- 
cream B.  coli,  gninea-pig  (li)  as  control  for  the 
B.  typhosus  guinea-pig. 

The  result  of  this  experiment  was  highly  instructive  :  control 
(n)  ("brown  and  white  )  showed  after  24  hours  similar  gelatinous 
swelling  in  axilla  and  chest,  which  disappeared  completely  in  a 
few  days.  The  B.  typhosus  control  guinea-pig  {b)  remained  alive 
and  well,  but  the  "  black  and  white "  experimental  guinea-pig 
(B.  coli  pltis  B.  typhosus)  was  found  dead  in  20  hours  after 
intraperitoneal  injection  with  the  B.  typhosus.  Its  post-mortem 
appearances  were  these :  extensive  hasmorrhagic  intiltration  of 
the  subcutaneous  tissues  of  the  axilla,  chest,  and  upper  part  of  the 
abdomen  on  the  inoculated  side,  the  sanguineous  fluid  being 
densely  filled  in  pure  culture  with  the  ice-cream  B.  coli.  The 
peritoneal  cavity  contained  a  good  deal  of  viscid  grey  exudation. 
Under  the  microscope  this  showed  crowds  of  bacilli  and  numerous 
leucocytes,  most  of  the  leucocytes  containing  in  their  interior 
B.  typhosus.  A  Drigalski  plate  inoculated  with  a  diluiion  of  the 
exudation  produced  crowds  of  colonies  of  the  B.  typhoeas  in  pure 
culture. 

From  this  experiment  it  is  seen  that  not  only  had  the  B.  typhosus 
(injected)  lived  and  multiplied  within  the  peritoneal  cavity,  hut 
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AiKB,Ko,t,  also  that  the  Ice-cream  6.  coli  lived  and  thrived  well  in  the  snb- 
cutaneona  tisaae  ;  that  ia  to  aay,  ander  the  particalar  couditione 
of  symbiosis  the  two  microbes  exerted  a  mntual  enhancing  action. 
Each  microbe  ulooe  had  not  "been  capable  of  living  and  thriving 
in  a  separate  control  hogt;  they  died  off  thftre  and  left  the  animal 
uninjured ;  but  under  the  eymbiotic  condition  they  lived  and 
thrived  well  and  prodnced  fatal  effects. 

E.eperinient  6. — In  this  experiment  I  snbstitnted  for  the  ice- 
cream B.  coli,  B.  Gaertner.  This  microbe  has  been  kept  for  many 
generations  of  subculture  in  the  laboratory,  in  all  o^er  three  years. 
When  used  from  a  recent  snb-culture,  i.p,.  one  only  a  few  days  old, 
it  is  still  of  a  considerable  degree  of  virulence,  but  its  virulence  is 
in  a  sense  under  control.  I  ran  with  tolerable  certainty  determine 
a  doee  which,  while  locally  active,  «>.,  thongh  producing  on  sub- 
cutaneous injection  distinct  gelatinous  swelling,  and  making  the 
animal  generally  slightly  hut  temporarily  ill,  does  not  canae 
death  of  the  animal.  After  two  or  three  days  the  local  tumour 
diminishes  in  aize  and  becomes  firm ;  later  suppuration  and  slight 
ulceration  occur,  but  the  animal  eventually  quite  recovers.  For  a 
different  object,  I  had  made  a  large  number  of  experiments  on 
guinea-pi^  with  the  above  laboratory  B.  Gaertner,  and  had  found 
that  using  a  gelatine  culture  34  hours  old,  and  injectin^j  half  a 
loop  (as  bouillon  emulsion)  subcutaneonsly,  the  animal  develops  a 
gelatinous  swelling  io  2-1  hours,  is  a  little  quiet  and  off  ita  feed, 
but  eventually  quite  reeovera.  I  have,  therefore,  not  deemed  it 
necessary  in  the  following  experiment  to  inject  sepanitely  a 
control  guinea-pig  with  this  B.  Gaertner  alone. 

One  gninea-pig  (white)  received  per  axillam  snbcutaneonaly 
half  a  loop  of  a  24  hours  gelatine  culture  of  this  Gaertner  bacillua. 
Kext  day  there  was  a  good  gelatinous  swelling  about  the  axilla 
and  npper  part  of  the  chest  on  the  inoculated  side.  I  injected 
now  intraperitoneal ly  this  (white)  guinea-pig  with  about  one- 
twelfth  of  a  three  weeks  old  gelatine  culture  of  the  laboratory  B. 
typhosus.  At  the  same  time  I  injected  intra  peri  toneally  with  a 
like  dose  a  control  guinea-pig  (black  and  brown).  Next  day 
the  white  guinea-pig  was  dying,  whereas  the  control  animal 
(black  and  brown)  was  living,  though  slightly  quiet.  This  ooulroi 
animal  was  found  quite  lively  and  normal  the  next  day  and  it 
remained  so. 

The  mixed-injection  guinea-pig  (white)  died  in  the  courae  of 
the  day,  and  gave  post-mortem  appearances  as  follows  :  grtwt 
and  extensive  heemorrhagic  infiltration  of  the  subcutaneoue  tissue 
at  the  seat  of  Gaertner  inoculation;  the  peritoneal  cavity  contuineil 
viscid  grey  exudation  which  under  the  microscope  showed  many 
leucocytes  and  some  bacilli.  A  Drigalski  plate  inoculated  with  a 
droplet  of  the  exudation  showed  after  24  hours'  incabation  very 
numerous  colonies  of  the  B.  typhosus  in  pure  culture. 

This  experiment,  therefore,  affords  further  evidence  that  the 
laboratory  Ij-phoid  bacillus  which  in  a  certain  dose  ia  not  capable 
(if  living  and  multiplying  in  the  peritoneal  cavity  of  a  guinea-pig, 
was  enabled  so  to  do  when  introduced  into  an  animal  in  which 
the  laboratory  B.  Gaertner  had,  so  to  apeak,  taken  root.     There 
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can,  then,  be  no  donbt  ae  to  the  fact  that  the  B.  typhosus  which  in  app.  b,  Ka  S 
a  certain  strain  and  in  certain  dose  doe*  not  live  and  thrive  in  the  TheinDoenei 
peritoneum  of  a  gninea-pig,  can  be  made  to  grow  and  to  thrive  otsymWoifc 
there  and  to  act  virulently  if  only  it  be  introduced  into  such  vbnienMi^ 
animal  Bymbiotically  with  another  pathogenic  coli-like  microbe,  S^^^fj! 
as  for  instance  Ice-cream  B.  ooli  and  B.  Gaertner.  Dr.  Kir"- 

FJLB. 

Ej'pe/iment  7.— Having  shown  by  experiments  4  and  5  that  the 
Ice-cream  B,  coli  has  a  distinct  enhancing  influence  on  B.  typhosus, 
a  further  experiment  was  performed  to  ascertain  whether  a  similar 
enhancing  action  on  the  B.  typhosus  within  the  animal  body  ia 
exerted  by  the  lo.rins  of  the  Ice-cream  B.  coli  produced  by 
this  microbe  while  growing  outside  the  animal  body,  i.e.,  in  an 
artificial  culture.  For  this  purpose  broth  cultures  of  the  Ice-cream 
B.  coli  were  made  and  incubated  at  37°  C.  for  14  days.  The 
uniformly  turbid  broth  wae  then  filtered  through  three  layers  of 
fine  filter  paper.  This  filtrate,  which  was  quite  clear,  was  heated 
for  15  minutes  at  70°  C.  By  this  means  any  stray  bacillus  remain- 
ing in  the  filtrate  would  be  killed  ;  as  a  matter  of  fact  cultures 
of  this  filtrate  proved  sterile. 

The  filtrate  so  sterilised  was  employed  as  follows :  five  cubic 
centimeters  were  subcntaneously  injected  into  two  guinea-pigs. 
Two  hours  and  a  half  later  there  was  in  both  animals  a  distitict 
soft  Bwetliug  about  the  sejit  of  inocnlation,  but  the  animals  appeared 
otherwise  lively  and  normal.  At  this  stage,  one  of  them,  guinea-pig 
(a),  was  injected  intra  peri  toneally  with  about  A  of  an  agar  culture 
(3  weeks  old)  of  the  laboratory  B.  typhosus,  another  and  control 
guinea-pig,  (l/),  receiving  at  the  same  time  also  intraperi toneally  a 
like  dose  of  the  same  culture  of  B,  typhosus. 

The  result  was  intereeiing.  Within  20  hours  aft«r  the  typhoid 
bacillus  injection  the  first  guinea-pig  («)  was  found  dead,  but  the 
control  guinea-pig  (6)  remained  quite  unaffected.  On  post-mortem 
of  guinea-pig  (a)*  the  subcutaneous  tissue  at  the  seat  of  inocula- 
tion with  the  filtrate  contained  a  lot  of  sauguincous  fluid,  but  no 
bacilli  would  be  detected  in  it ;  the  peritoneal  cavity  contained 
copious  grey  viscid  exudation,  crowded  with  bacilli.  A  Drigaleki 
plate  made  with  a  drop  of  a  dilution  of  Ihi^  exndation  yielded  on 
incubation  crowds  of  colonies  of  B.  typhosus  in  pure  culture. 

A  sub-culture  was  made  from  one  of  these  colonies,  and  a  trace 
of  it  was  next  day  injected  intraperi  toneally  into  a  further 
guinea-pig.  This  animal  was  found  dead  in  20  hours  with  the 
typical  appearances,  the  peritoneal  exudation  being  crowded  with 
B.  typhosus  in  pure  culture. 

From  this  experiment  it  appears  that  the  chemical  products  of 
the  Ice  cream  B.  coli  injected  into  a  guinea-pig  enabled  the  typhoid 
bacillus  to  live  and  multiply  in  the  peritoneal  cavity  of  the 
animal  and  to  produce  a   fatal  result ;  and  that  moreover  the 

*  That  Che  injection  of  6  cc.  of  the  filtrate  w&n  not  Troponsible  for  the  fatal 
leBoltB  ii  shown  bj  the  fact  thaC  the  companion  gninoa-pig  whioh  received  at  the 
anme  time  5  cc.  of  the  filtrate  remained  alive  and  well.  Later  on  it  wBi,  m  Will 
be  leen,  ased  for  injection  with  ribrio  ohalertD. 


typhoid  bitcilli  taken  from  the  Jead  body  of  this  animal  proved  of 
high  degree  of  virulence  for  another  goinea-pig. 

There  is,  then,  in  this  experiment  a  corroboration  of  ©rperi- 
ment  I.  It  might  of  coarstj  Ije  contemleii  that  the  two  ex- 
peninentfi  nre  not  t|uite  compiarable  ;  that  in  the  former  case 
(experiment  4)  the  enhanced  action  and  virulence  of  the  R. 
typhoans  was  caused  by  symbiosis  with  the  Jiving  lc«-cream 
B.  coli,  whenvut  in  experiment  7  the  chemical  products  (toxina)  of 
the  colon  bacilli  alone  were  nseJ. ;  and  that,  therefore,  it  ie  incorrect 
to  8[)eak  of  symbiosis  where  living  tKicilli  of  one  sort  only  ^vere 
iujocteil.  This  appari^nt  difTerenee  is,  however,  on  cloeer  con- 
sideration not  real.  Using  the  living  B.  coli  for  the  first  injection 
does  not  produce  the  enhancement  of  the  B,  typhosus  throngh 
any  direct  action  of  the  former  microbe  on  the  latter.  Clearly  the 
resnlt  is  due  to  the  action  of  the  chemical  products  of  B.  coli 
on  the  animal  hody,  enabling  the  latter  to  allow  the  B.  typhoeos 
to  live  and  thrive  in  it.  In  all  microbic  action  it  is  essenUatl; 
the  chemical  action  (the  toxin)  of  the  invading  microbe  which 
canses  ihe  specific  changes  in  the  animal  body,  and  it  makefi  no 
fundamental  difference  whether  in  the  one  case  the  pathogenic 
micn)be  is  allowed  to  grow  in  that  body  and  to  modify  ita  tissnes 
comparatively  gradually  by  means  of  the  toxin  manufoctorod 
there,  or  whether  in  the  other  ca*e  the  nucrobe  is  encouraged  to 
produce  its  toxin  outside  the  body,  i.e.,  in  ivrtificial  culture,  for 
the  purpose  of  introducing  this  toxic  agent,  as  it  were,  at  one 
blow ;  the  known  facts,  that  the  toxins  of  many  microbes  (anthnix, 
typhoiil,  coli,  cholera,  tetanus,  di  phtheria)  poeeess  the  same  activities 
whether  produced  within  or  ontside  the  animal  body,  are  examples 
in  point. 

Hitherto  I  have  dealt  with  the  interaction  within  the  animal 
body  of  the  B.  typhosus  and  certain  aerobic  microbes  belonginff  to 
the  same  group,  viz.,  Ice-cream  B.  coli,  and  B.  Gaertner.  In  the 
next  experiment  I  substitiited  for  these  latter  jMirticular  patho- 
genic anaerobes,  viz.,  B  (enteritidis)  sporogenes  and  a  nt;w  highly 
virulent  anaerobe  which  I  recently  discovered,  viz.,  B.  camis,  to 
be  presently  described  in  detail. 

Before  dealing  with  these  experiments  1  would  refer  to  the 
difficulty  under  which  some  Ijacteriologista  appear  still  to  labonr 
in  identification  of  bacillus  (enteritidis)  sporogeues.  IdeniiSca* 
lion  of  this  microbe  seems  to  me  one  of  the  simplest  things 
imaginable,  if  only  proper  methods  are  used  ;  far  simpler  for 
instance  than  the  identification  of  B.  coli  communis  or  of  B. 
typhosus. 

In  a  nomber  of  pnblioatlons,  the  laet  as  r«oeiitIj  as  lgOI-1902,*  1  bare 
described  timte  methadg.  and  yet  there  appoerri  in  the  recently  iBfonl  B^port  ou 
Shiitl  Fub  Pollution  hj  the  Local  Govemment  Board  of  Ireland  the  (ollawtog 


"  I  very  much  doubt  the  aignificiinL'e  «f  the  prepenoe  of  B.  entontidiB.  Svcd 
when  the  milk  tubes  fulled  to  iliaplny  the  ohiugc  designated  ns  tjpiual  bjr  Klein, 
uilcroiKopic  eiBminiUion  has  cepcatedJy  uhdwn  me  the  preKcnce  of  a,  minoii^  of 


'  Rupurta  uf  the  Medioal  Officer  for  1UU1-1M)2,  p. 
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ftathntx-like,  Oram-BtAining,  noQ-sporiD^  rodB.  evidentlj  ontoricidis,  bat  ent 
lidia  whiob  had  failed  to  g:et  the  upper  hand  owing  to  tbe  prevalence  of  n 
other  obligate  or  facnttative  anaerobin  competitor." 

This  woold  eeem  to  signify  that  the  obaerver  iBiliog  to  get  the  first  and  n 
churacteristic  indication  of  the  preBonce  of  B.  enteritidix,  viz..  the  milk  oalture  ^ 
ctiaage,  is  content  to  identify  thia  microbe  bj  iM  morphologioat  characters  alone. 
Now  it  ahoald  be  well  knotm,  that  a  hoe*>  of  Qoaerobes  m.  aporogenes,  B 
oadareris,  B.  emphysematOBas  (Cbeanvaux),  B.  apinosns,  B.  radiutaa,  B.  bntj- 
ricDB,  B.  caraioola,  B.  camis,  B.  muoosos)  poBteea  alt  the  characters  which 
appear  to  bare  been  relied  on  in  the  identifloation  in  iiueation  ;  and  that  of  all 
these.  B.  bntyrious  alone  gives,  like  B.  enteritidis  psorogene?,  a  very  iipecial 
milk  change.  Tile  very  least,  therefore,  tbnt  shoDid  have  been  doQe  in  tho 
circumstanoea  for  identification  of  the  real  B.  aporogenee  was  iu  isolation  by  BUb- 
cultnre  followed  by  animal  experiment.  That  milk  oontuning  the  spores  of 
the  B.  gporogenes  in  however  scanty  proportion  to  the  other  anaerobic  microbos 
above  enunierated  should,  on  anaerobic  incnbation  at  .^7°,  have  failed  to  produce, 
sooner  or  later,  the  typical  ohange  in  the  miUc,  is  a  surprise  to  me.  In  the  connie 
of  a  coDsJdet able  experienoe  in  this  matter  I  have  always  found  (aa  has  also  Dr. 
UonsUin  in  his  extensive  experienoe  with  sewage)  that  under  these  conditions  B. 
sporogenee  is  snre  to  assert  it«eH  against  all  comers.  However  this  may  be,  then 
ia  no  question  at  alt  that  "anthrax-like  Graxa-staining  aporeless  rods"  conld  sirf 
have  been  B.  enteritidiB  aporogenes. 

With  reference  to  a  farther  statement  that  :  "  I  have  been  obliged  to  conclnde 
Cbat  enteritidia  is  a  very  frequent  denizen  of  moUuacs  and  the  aandy  mud, 
kc,  ko,,"  it  ia  to  be  obeerved  that  thia  is  opptwed  to  tbe  experienoe  ol  other 
observert.  I,  myself,  as  the  resnlt  of  analysis  of  a  very  blrge  number  of 
moUuBca  (oysters),  find  that  these  molluscs  only  rarely  contain  this  microbe  ; 
that  in  fact  even  when  oysters  contained  abandance  o(  B.  coli  communis  in 
small  qnantities  (a  few  drops  to  ^  c.c.)  tbe  spores  of  B.  enteriddie  ooold  not  be 
demonstrated  in  muoh  larger  amounts,  1-2  c.c.,  of  them.  This  need  sarprise  no 
one,  Hinoe  B.  coli  oommonis  is  abont  a  thousand  times  aa  nnmeroua  in  sewage  as 
B.  (enteritidis)  sporogenee. 

Experitnent  8,  —  A  guinea-pig  was  injected  intraperitoncallj' 
with  a  mixture  of  ^  cc,  of  the  whey  of  a.  typically  changed 
enteritidiB  milk  culture  and  of  J  ce.  of  a  thin  emnlsion  of  the 
growth  of  a  10  days  old  agar  cullnre  of  the  laboratory  B.  typhoaua. 
Thia  amount  of  the  whey  (^  cc.)  on  intraperitoneal  injection  in 
a  control  guinea-pig  produced  no  result  beyond  temporary  qniet- 
ness.  nor  did  the  above  amount  of  the  typhoid  emulsion  cause 
any  illness  in  another  control  guinea-pig.  But  the  guinea-pig 
injecte<i  with  Ihe  mixture  was  found  dead  within  46  houra.  On 
post-mortem  examinntiou  it  showed  a  fair  amount  of  grey  viscid 
exudation  in  the  peritoneal  cavity,  and  thick  clumpa  of  lymph  on 
the  surface  of  the  liver  and  the  stomach.  The  peritoneal  tiuitl 
contained,  beside  numerous  leucocytes,  dense  masses  of  bacilli  in 
ahape  and  aiee  like  thoae  of  B.  typhosus.  Not  only  wore  these 
bacilli  densely  packed  in  the  tlnid  mediuiS.  but  nnml>erB  of  the 
leucocytes  contained  bacilli  in  their  interior,  many  of  these  intra- 
cellular bacilli  showing  Pfeififer'a  phenomenon  of  dial  meg  rat  ion  and 
involution.  An  (aerobic)  Drigalflki  plate  made  with  a  droplet  of 
the  exudation  showed,  on  incubation  for  24  hours  at  37°  C,  crowds 
of  colonies  (blue)  of  B.  typhosus  in  pure  culture. 

The  injection  therefore  of  the  othurwise  inactive  culture  of 
B.  typhosus  together  with  the  culture  of  B.  aporogenes  caused  the 
former  to  acquire  activity  and  to  become  capable  of  sirowing  and 
mnlliplying  in  the  peritoneal  cavity. 

Exiieriment  9. — ^"Ihis  exjieriraent    was  in  effect  a  re|)eliIiou  ol 
the    previous   experiment.     One   guinea-pig    wa«  in' 
peritoneally  with  a  mixture  of  \  cc.  of   the  wUt 


ipp.B.S'o.6.  old  typical  enteritidis  milk caltnre and  aboDt  half  a  loop  of  a  nine 
rbsioADeoce  'laj'8  oJd  ajfttT  Culture  of  the  laboratory  B.  typhosns.  A  control 
)iS»atri(nK  guinea-pig  was  at  the  aime  time  iojecled  intra peritoneally  ivith  the 
n>  uEbdcc  or  eame  amonut  (half  a  loop)  of  the  same  culture  of  B.  typhosna,  nod  a 
ucTDba-''br  ^'^"'1  control  animal  was  injected  intraperitoneal! y  with  ^  cc, 
"    ~  of  the  same  ent«ritidia  milk  cnltare.    As  a  reanlt,  while  the  control 

typhoid  gainea-pig  remained  unaCFected,  the  control  enteritidis 
guinta-pig,  ae  also  the  gainea-pig  injected  with  the  mixtare,  were 
ill  in  the  evening  and  were  found  dead  in  about  20  hours. 

Post-mortem  examination  of  the  control  enteritidis  gainea-pig 
showed  that  intestines  were  relaxed  and  hyperaemic  ;  the 
peritoneal  cavity  contained  fluid  in  which  were  seen  numerous 
chains  and  filaments  proved  by  staining  and  culture  to  be  tboee 
of  the  B.  sporogenes.  In  my  report  for  1837  I  have  described 
these  filaments  and  chains  after  intraperitoneal  injection  as 
characteristic  of  this  particular  micro-organism. 

Similarly  examination  of  gainea-pig  injected  with  the  mixture 
showed  great  congestion  of  the  peritoneum  and  the  intestine 
with  fluid  in  the  peritoneal  cavity.  In  this  fluid  however  there 
were  present  Gram-staining  chains  and  filaments  (B.  aporogenes) 
and  numerous  smaller  bacilli  which  did  not  take  the  Grani-etain. 
A  droplet  of  the  exudation  used  in  inoculation  of  an  (aerobic) 
Drigalski  plate  yielded  crowds  of  (blue)  colonies  of  typical  B. 
typhosus  in  pure  culture. 

It  is  then  clear  from  this  experiment  that  the  presence  of  the 
B.  Eporogenes  enabled  the  B.  typhosns  (which  was  inactive  in 
the  control  guinea-pig)  to  grow  and  to  abundantly  maltiply  in 
the  peritoneal  cavity. 

Erperiment  10. — In  this  experiment  instead  of  B.  aporogenes 
in  a  milk  culture  this  microije  waa  taken  from  an  agar  snrEace, 
was  emulsified  in  sterile  bouillon,  and  then  mixed  with  a  snudl 
dose  (about  half  a  loop)  of  ah  inactive  agar  culture  of  the  laboratory 
B.  typhosus.  This  mixture  was  injected  into  the  peritoneal  cavity 
of  a  guinea-pig ;  a  control  guinea-pig  received  at  the  same  time 
intraperitoneal ly  a  like  dose  of  the  B.  sporogeuea  emulsion  alone. 

The  former  |:;uinea-pig  was  ftiuiid  dead  within  20  hours  ;  the 
control  animal  died  in  about  20-28  hours, 

The  post-mortem  appearances  of  the  "  mixed -injection  "  gninea- 

I  pig  showed  great  congestion  of  the  peritoneum,  with  grey  viscid 

^  exudation.     Under    the    microscope    this   exudation    contained 

abundance  of  bacilli  of  the  size  of   K.  typhosus  and  not  taking 

the  Gram  stain.     Inoculation  of  a  Drigalski  plate  produced  crowds 

of  typical  colonics  of  B.  typhoaua. 

This  experiment  further  confirms  belief  that  simultaneous 
injection  of  B.  eporngenes  and  B.  typhosns  enables  the  latter  to 
rapidly  grow  and  multiply  in  the  animal  body. 

Experiments  were  made  also  with  a  second  pathogenic  anaSrobe, 
one  hitherto  undescrilied  and  which  I  propose  to  call  B.  carnis. 
This  microbe  is  characterised  by  its  high  virulence  on  gain«a- 
DJgs  and  mice.     It  was  found  in  beef  infusion  which  had  been 


I 
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allowed  to  pntrify  spontaneoualy.  The  morphological,  cultural.  Acp.B.Ni 
and  physiological  cfaaractere  of  B.  t^njie  are  very  tlifferem  from  -j^^  j^^ 
all  tnown  pafliogenic  microlies  of  this  class,  and  I  submit  a  brief  "'^"W* 
deBcription  of  the  micro -organism.  vimieDtw 

It  consists  of  cylindical  rods,  motile,  average  len^h  l'»-25  /i.  Dr*KiS5,' 

thickness  0'5  /i,  ronniled  enils;  "gram-positive."  It  forms  readily  f.vta. 
terminal  spores,  oval  to  rod-8haped»  np  to  2  /i  long,  OS  thick.  It 
does  not  liquefy  blood  serum  ;  grows  well  on  agar  as  tranalncent 
more  or  less  angular  discs.  Milk  is  not  altered  by  it  for  some 
weeks  although  the  microbe  grows  readily  in  it.  On  the  eiirface  of 
gelatine  it  forms  flat  translucent  discs  gradually  branching  aud 
assuming  the  aspect  of  a  lichen.  In  stab  gelatine  it  forma 
feathery,  moBsy,  branched  vertical  prolongations,  clubbed  at  the 
ends.     The  gelatine  is  not  liquefied. 

Guinea-pigs  and  mice  are  highly  susceptible  to  BiibcutaneouB 
inoculation  of  B.  carnis  in  small  doaes:  a  characteristic  spreading 
gelatinous  inliltration  ia  produced  permeated  by  thin  api>arenlly 
clear  aero -sanguineous  fluid  containing  copious  short  motile 
bacilli,  some  with  terminal  spores.  The  inoculated  animals  die 
in  from  20  and  31  hours.  Post-mortem  :  the  small  intestine 
shows  occasionally  hssmorrhages,  and  its  contents  ar-^  muco- 
sanguineoua.  The  spleen  as  a.  rule  is  not  enlarged  and  is  pale. 
Occasionally  it  showa  infarcts  :  so  also  the  liver.  The  bacilli  are 
present  in  the  heart's  blood  in  comparatively  small  number;  so 
also  are  they  present  in  the  infaicls  of  the  spleen  and  liver. 

A  small  dose  of  spores  produces  a  like  lethal  effect  with  the 
bacilli.     The  intraperitoneal  injection  acts  far  less  virnleuttj'. 

For  obtaining  spores  of  the  bacillus,  the  condensittion  water  of 
sloped  agar  cultures,  the  milk  cullures,  and  the  subcutaneous 
exudation  sealed  up  and  incubated  at  37°  C.  are  the  most  ready 
means. 

ExpeiHrnent  11. — A  guinea-pig  (o)  was  injected  intraperitoneally 
with  a  mixture  of  a  sinall  dose  (Vi,  cc.)  of  milk  culture  of 
B.  carnis  and  half  a  loop  of  agar  culture  (one  week  old)  of  the 
laboratory  B.  typhosus.  At  the  same  timeacontrol  guinea-pig (&) 
received  intraperitoneally  a  like  dose  of  the  same  milk  culture  of 
B,  carnis,  while  a  second  control  guinea-pig  (t)  received  intra- 
peritoneally half  a  loop  of  the  same  culture  of  B.  typhosus. 

Guinea-pig  (a)  was  found  dead  nest  morning,  within  20  hours. 

Guinea-pig  (6)  was  affected  after  24  hoars,  but  unfortunately  it 
had  large  and  extensive  gelatinous  swelling  in  subcutaneous  tissue 
of  the  anterior  abdominal  wall,  and  it  died  in  48  hours.  Post- 
mortem examination  of  {b)  showed  exactly  the  same  condition  as 
is  found  in  guinea-pigs  after  subcutaneous  injection  of  B,  carnis, 
viz.,  copious  gelatinous  infiltration,  and  aero-aanguineous  fluid  in 
the  aubcutaneouR  tissue,  containing  many  bacilli  showing  spores. 
This  would  seem  to  indicate  that  in  the  act  of  injection  of  this 
animal  per  peritoneum  some  of  the  fluid — 
trace — must  have  escaped  into  tb" 
abdomen  :    a   suspicion    which  la 
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experience  that  while  very  small  doees  of  culture  of  B.  camis 
suffice,  when  injected  Bubcataneoosiy,  to  produce  the  ftlxive 
appearancee  and  to  cause  death,  several  timeB  {2-5  timea)  larger 
dosea  of  the  same  cultare  injected  into  the  peritoneal  cavity  fail 
to  prodnce  more  than  a  temporary  illneBS,  if  any  ;  the  animal 
remaining  alive. 

Guinea-pig  (a),  inoculated  with  the  mixture  of  B.  camis  and 
B.  typhosus  and  dead  within  20  hours,  showed  on  post-mortem 
examination  no  change  in  the  snbcutaueoua  tissue  o£  the  abdomen, 
the  peritoneal  injection  liaviug  been  performed  satisfactorily. 
Its  peritoneal  cavity  contained  a  large  amount  of  turbid  exuda- 
tion which  was  literally  packed  with  small  bacilli  not  talcing 
the  Gr.im  staiu.  The  B.  camis  injected  had  not,  therefore, 
enrvived.  A  Drigalski  (aerobic)  plate  made  with  a  trace  of  a 
droplet  of  this  exudation  brought  forth  crowds  of  B.  typhosns  in 
pure  culture. 

The  typhoid  control  guiuea-pig  (c)  remained  alive. 

From  this  it  appears  that  this  anaerobe  B.  camis  has  a  like 
property  of  enhancing  the  action  of  the  B,  typhosus  with  that 
recorded  of  the  B.  (enter)  tidia)  sporogenea. 

Experiment  12. — This  experiment,  a  repetition  of  experiment  11. 
was  for  the  purpose  of  securing  intraperitoneal  injection  of 
B.  carnia  without  accidental  aubcutaneoas  inoculation  of  the 
guinea-pig. 

Guinea-pig  (kj  received  per  peritoneum  a  mixture  of  ^  cc.  of  a 
14  days  old  milk  culture  of  B.  carnia  (full  of  bacilli  and  spores) 
and  half  a  loop  of  a  one  week  old  agar  cultura  of  the  laboratory 
B.  typhosus.  A  second  guinea-pig  (wi)  received  per  peritoneum 
^  cc.  of  the  milk  culture  of  B.  carnia  alone.  And  a  third  gninea- 
pig  (ri)  received  half  a  loop  of  the  agar  culture  of  the  B. 
typhosus  alone. 

As  a  result,  control  guinea-pig  (in)  remained  quite  unaffected  (it 
had  no  swelling  in  anbculaneoua  tissue)  ;  and  control  guinea-pig 
(n)  remained  quite  unaffected.  But  the  "mixture-guinea-pig"  (A) 
died  in  S2  hours.  The  post-mortem  examination  of  this  guinea- 
pig  showed  great  congestion  of  the  peritoneum  and  intestines, 
with  pseudo-membranes  on  liver  and  stomach  ;  in  the  peritoneal 
cavity  there  was  a  considerable  amount  of  turbid  fluid.  Under 
the  microacope  this  fluid  was  seen  to  be  full  of  bacilli,  the 
majority  negative  (typhoid),  some  positive  (B.  carnisj,  as  regards 
the  Gram-stain.  Cultures  were  made  of  the  exudation  on 
aerobic  Drigalski  plate  and  on  agar  surface  kept  anaerobically, 
with  the  result  that  crowds  of  typhoid  bacillus  colonies  appeared 
on  the  Drigalski  plate,  and  numerous  colonies  of  B.  carnia  on  the 
anaerobic  agar  surface. 

In  view  of  the  fact  that  control  guinea-pigs  (w)  and  (n)  re- 
mained unaffecteil,  whereas  the  peritoneal  fluid  of  the  animal  {k) 
containetl  numerous  bacilli  of  both  species  (B.  carnis  and  B. 
typhosus),  it  is  safe  to  conclude  that  not  only  is  B.  typhosus 
encouraged  in  a  marked  xoanneT  m  \iA  growth  and  multiplication 
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by  the  preaence  of  B.  caroia,  but  that  the  latter  is  in  turn  !L£Fect€<)   Arp.B,No.& 
by  the  former  in  a  similar  thongh  lesa  degree,  Thaina" 

of  Symb 
last  experiment  of  this  Beries  I  cite  one  which,  though  t^i|„l.  „ 

ingle  m  ite  character,  is  instructive.     1  have  obtained  from  meat  ^*''"¥^!'',^ 

ifusiuu,  allowed  to    putrefy   spODlaneoiisly,  a    ProteiiB   vnlKaris   DrfSeiD. 

'at  in  all  its  morphological  and  cnltural  characterH  is  identical  f^s. 
th  the  well-known  Proteus  vulj^riB  of  Hauger  which  is  com- 

louly  found  in  aerobically  putrefying  albuminous  suhstantes  ; 
the  microbe,  par  excellence,  that  ie  of  putrid  decomposition  taking 
place  nnder  ai'robic  conditions.  The  Proteus  found  by  me  on  the 
above  occasion  proved  highly  virulent  for  rodents  (guinea-pigs)  ; 
BO  much  BO  that  recent  agar  cnltures  of  the  microbe  injected  Bub- 
cutaneousiy  in  very  small  doses  cauaed  a  rapidly  spreading 
hiemorrhagic  infiltration  of  the  subcutaneous  tisane  and  speedy 
death  of  the  animal.  With  this  microbe  I  have  made  a  consider- 
able number  of  experiments  on  synabioaJB  with  B.  typhosus; 
.either  injecting  a  mixture  of  the  two  microbes,  or  injecting 
iI*rol«us  subcutaneoualy  and  then  B.  typhosus  intra- peri toneally. 
-But  generally  I  have  failed,  in  either  w^y,  to  enhance  the  activitiefl 
of  B.  typhosus.  This  failure  has  been  due  to  the  too  rapid  mul- 
tiplication of  the  Proteus  (as  indeed  is  known  of  most  varieties  of 
Proteus  vulgaris)  and  the  prompt  death  of  the  animal ;  B.  typhosna 
was  in  almost  every  inBtance  altogether  crowded  out  and  snp- 
pressed,  no  time  being  given  it  for  growth  and  multiplication. 
But  in  a  particular  instance  the  experiment  succeeded  in  so  striking 
■A  manner  that,  though  it  be  but  a  aingle  experience,  I  record  it  in 
detail.  So  far  as  it  goes  it  is  in  complete  support  of  a  general 
anticipation  '.hat  the  B.  typhosus  is  likely  to  become  enhanced  by 
Proteus  vulgaris. 

Experiment  13. — Two  guinea-pigs  («  and  b)  were  injected  sub- 
cutaneoualy per  axillam  with  a  trace  of  the  growth  of  the  Proteus 
taken  from  the  surface  of  an  agar  culture  20  hours  old.  Both 
guinea-pigs  showed  next  day  big  gelatinoua  tumour  extending 
from  the  axilla  over  part  of  the  chest  and  neck  on  the  inoculated 
Bide.  One  guinea-pig  (a)  now  received  in  traps  ritoneally  a  trace 
of  culture  of  B,  typhosus  (laboratory  strain)  taken  from  the 
Bnrface  of  a  six  days'  old  agar  culture ;  and  guinea-pig  (6)  was 
kept  as  control.  At  the  same  time  a  third  guinea-pig  (c)  was  made 
to  serve  as  control  for  B.  typhosus,  being  injected  intraperitoneally 
with  about  half  a  loop  of  B.  typhosus  from  the  same  agar  culture. 

Guinea-pig  (iij  (control  for  B.  proteus)  survived,  although  a 
week  claimed  before  it  became  agnin  normal. 

Guinea-pig  (c)  (control  for  B.  typhosus)  was  quite  lively  on  the 
following  day  and  for  the  two  next  succeeding  days ;  but  on  the 
fifth  day  it  suddenly  died.  No  cause  tor  its  death,  could  however, 
be  found,  the  peritoneum  appearing  unaltered. 


t  Guinea-pig  (a)  (inoculated  with  the  mixture  of  microbes)  died 
about  2fi  honrs  after  injection  with  B.  typhosus.  On  post-mortem 
examination  its  peritoneum  was  found  much  congested,  and  in  its 
cavity  was  copions  viscid  turbid  exudation  in  which  were 
nnmerouB  leucocytes  and  great  numbers  of  tjphoW-VvVe  V(wsiX\. 
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A^.  n.  Kat,     Stained  film  specimens  showed  that  most  of  tbe  leacocytes  v 
TbainOoBnoB     fi'lt'd  with  b.icilli,  many  of  them  being  in  variocB  phases  of  inTol*T] 
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tion  and  diBiiitegratioii.     A  Drigalski  plut«  made  ivitb  a  trace  of  ' 
this  peritoneal  exudation  yield^  crowds  of  fblne)  colonies  of  B. 
tj-pho8UB  in  pure  calture. 

There  can  be  no  donbt,  then,  that  Protens  is  capable  of  enhanc- 
ing the  actiWties  of  B.  typhosns,  this  latter  nnder  conditions  of 
aymbioeis  therewith  mnltiplying  rapidly  in  the  peritoneal  cavjtr 
and  causii^  speedy  deatb  of  the  aniraal. 


Experiments  ivith  Vibrio  GbolertB. 

The  [mrticiilar  vibrio  of  theee  experimeuli)  was  some  year«  ag*/ 
(iSd4)  obtain'^d  from  the  contents  of  tbe  ileam  of  a  ut^  oC  I 
Asiatic  cholera  which  arrived  in  the  port  of  London  fi 
St.  Petersburg,  where  cliolera  then  oxisted.  This  vibrio 
been  seTerat  times  (1896,  1897  and  1898)  mentioned  in  ib«d 
reports  in  connexion  with  a  variety  of  experiments  It  haa  b«MrJ 
retained  in  the  laboratory  till  the  present  day.  by  truneferriiig  1 
to  fresh  calture  media  at  definite  times.  It  has,  however,  i 
the  course  of  years  changed  in  respect  of  its  ability  to  liqaol 
gelatine — at  present  gelatine  becomes  liquefied  bj  it  extr^mH 
slowly — .and  luirticularly  it  has  become  modified  as  r«sards 
imlhogeii icily.  When  lirsi  "btuined  a  ymall  amount  of  a  n-.vnt 
agar  caltnre  dV"^)  injected  intraperitoneally  waa  capdble  of 
killing  a  foil-grown  gninea-pig  ^vithin  20-24  hours.  At  tbe 
present  time  even  J-1  agar  culture  (24-48  bonrs  old)  sometimes 
fails  to  bring  abont  a  &ital  result,  the  animal  being  commonly 
only  slightly  affected  and  by  next  day  having  seamiiiglj  re- 
covered. In  respect  of  morphology  and  fwination  of  cholen 
red,  however,  this  micro-organism  is  still  the  typical  vibrio 
choierae. 

With  this  "  attenuated  "  laboratory  vibrio  choierae  the  following 
experiments  were  made. 

Experiment  14. — A  guinea-pig  was  injected  intraperitonevUy 
with  a  mixture  of  the  pathogenic  Lea  River  B.  coU  (Uie  microbe 
which  as  regards  amount  was  osed  similarly  in  experiments  of 
Series  1.)  and  abont  |  of  a  cubic  centimeter  of  a  thick  turbid 
emulsion  of  the  vibrio.  The  animal  was  fonnd  dead  within 
20  honrs.  The  result  of  the  post-mortem  examination  ra 
identical  with  that  described  in  regard  of  experiment  1  :  the 
peritoneal  exudation  was  crowded  with,  and  yielded  on  coltore 
a  pure  culture  of,  the  B.  coli.  A  Drigalski  plate  made  with  Uh 
(dilnte)  exudation  yielded  no  colonies  of  the  vibrio  nor  did  a 
peptone  cultnre  yield  any  vibrios. 

[The  Drigalski  medium  is  of  very  great  nse  in  identifjing 
colonies  of  the  vibrio  chokrK  aa  also  of  other  vilxioe.  Like  other 
observers,  1  am  using  it  now  constantly  also  for  this  pnipoQU,  All 
the  vibrios  which  I  have  tested  yield  on  the  Drigalski  nafiaa 
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small  Bky  blue  colonies,  much  smaller  and  more  diatlnotly  bine  App.g.Ha.] 

than  those  of  B.  typhoans.     A  microscopic  specimen  of  such  a  ■pheiiifl^ 

small  sky   bine  colony  is  all  that  is  required  to  ascertain  that  a  orsTmi 

vibrio  is  in  question;  but  ot  course  for  further  identilicatiou  of  viruiencenf 

the  exact  species  of    vibrio,  subcultures    on  various  media  are  ^J^J^^^v 

required.]  DrKiaio,' 

Experiment  15. — This  experiment  was  made  in  the  same  way 
SB  14,  ex'jept  that  a  vimlent  6.  coli  from  faecal  matter  was  mixed 
with  the  vibrio.  The  result  waa  the  same,  viz.,  death  of  the 
ftnimal  due  to  B.  coli.  The  peritoneal  exudation  contained  no 
colonies  of  the  vibrio. 

Expei-iment  16.— A  guinea-pig  was  injected  intraperitoneally 
with  the  Lea  River  B.  coli  and  with  vibrio  cholerae  exactly  as 
in  experiment  14.  The  animal  was  found  dead  within  2U  hours. 
Post-mortem  examination  showed :  sanguineous  exuihition  in 
the  peritoneal  cavity,  crowded  with  bacilli  (B.  coli).  But  in  this 
instance  there  were  also  some  vibrios  amongst  the  bacilli. 
With  a  platinum  loop  of  the  exudation  a  peptone  salt  tntie  was 
inoculated  and  incubated  at  37°  C.  Vext  day  the  peptone  culture 
showed  unmistakable  vibrios,  and  after  a  further  day's  incubation 
showed  the  characteristic  surface  p«llicle  composed  of  typical 
vibrios  and  spirilla.  Subcultures  and  cholera  red  test  proved 
positive  for  vibrio  cholerie.  There  was  here,  then,  something 
approaching  a  positive  resnlt,  inasmuch  as  the  vibrio  injected  had 
seemingly  proved  capable  of  holding  its  own.  It  ought,  however, 
to  be  added  that  the  number  of  vibrios  injected  was  very  great  and 
that  the  death  of  the  animal  by  the  B.  coli  having  taken  place 
soon,  some  of  the  vibrioe  actually  injected  may  have  survived. 
But  on  the  other  hand  this  is  not  what  generally  takes  place,  viz., 
20  hours  is  generally  more  than  sufficient  for  the  animal's 
peritoneum  to  kill  off  (disintegrate)  all  vibrios  if  these  are,  as  in 
this  instance,  of  the  attenuat«d  kind  and  not  otherwise  capable  of 
multiplying. 

For  the  above  reasons  a  repetition  of  the  experiment  was 
"eeded. 

Exjisriment  17. — A  guinea-pig  was  injected  subcutaneously  in 
he  groin  with  a  small  dose  of  an  agar  culture  of  the  Lea  River 
B.  coli,  and  some  minutes  later  a  fair  dose  uf  vibrin  choleno  was 
injected  per  peritoneum.  The  amounts  of  the  two  microbes  wert; 
these  : — 

Lea  River  B.coli  :  One  loop  of  agar  growth  (two  days  old) 
was  distributed  in  abont  2  cc.  of  sterile  salt  solution,  and  ^  cc.  of 
this  emulsion  was  injected  snbcutaneonsly,  i.e.,  about  quarter  of  a 
loop  of  the  growth. 

Vibrio  cholerw  :  Of  a  two  days'  old  agar  culture  about  3  loops 
vere  distributed  in  2  cc.  of  salt  solntion,  and  1  cc.  of  this  was 
injected  intraperitoneally,  i.e.,  \\  a  loop  ot  the  growth. 

Next  day  the  animal  bad  a  large  painful  swelling  in  the  groin 

about  the  seat  of  the  subcutaneous  inoculation  ;  it  was  also  quiet 

I  and  off  its  feed.     In  two  days  the  swelling  bad  extended  over  the 


■domen,  and  chest,  but  the  animal  was  le«e  qniet  and  fed 

rhei^enne  aRsin  &  little.  After  this  the  tumour  decreased  and  became 
anlEe"'''""  firmer,  and  the  animal  ultimately  quite  recovered.  The  eipen- 
viniJom^eof       ment,  therefore,  wac  a  failure  as  regards  vibrio  cholerse. 

Dr.  KieiD.'  Experiment  18. — On    the  day  on   which   experiment    17   vfa 

p.ftA  undertaken,  another  guinea-pig  was  injected  with  like  cmnlsifiu 

of  the  two  microbes,  but  in  this  way  :  a  mixture  wa^  made  with 
a  quarter  of  a  loop  of  Lea  River  B.  coli  and  1  loop  of  yihrio 
cholerse,  the  mixture  being  injected  intraperitoneal ly. 

The  animal  wa»  found  dead  in  20  hours.  The  poet-mortem 
examination  showed  great  inflammation  of  the  peritoneum  and 
abdominal  viecera;  the  sanguineous  exudation  in  the  periioneam 
yirlded  on  culture  abundance  of  coloniea  of  B.  coli ;  none  of 
vibrio  cholerte.  Both  these  experimente  (17  and  18)  afforded, 
therefore,  none  but  negative  evidence  as  to  B.  coli'u  capacity  for 
enhancing  the  vibrio. 

a  the  aanie  direction,  hot 


Experimont  19. — A  mixture  of  the  Lea  River  B.  coli  and 
vibrio  cholerie  was  injected  intraperitoneally  into  a  gninea-pig. 
This  mixture  couBistfld  of  a  trace  (a  fraction  of  a  loop  of  growth) 
of  the  B.  coli  (agar  culture)  and  a  considerable  dose  (several  loops 
of  the  growth  on  agar)  of  the  vibrio  cholewe.  The  animal  '  " 
quite  lively  next  day  and  remained  altogether  unaffected, 

I  abandoned,  therefore,  the  Lea  River  B.  coli  and  sabstituted  ^ 

for  it  the  Ice-cream   B.  coli,  already  succeayfully    used    in  the 
experiments  with  B.  typhosus. 

Ejcpenment  20. — A  gninea-pig  was  injected  subcutaneouBly  per 
axillam  with  about  \-As  loop  of  a  four  days  old  agar  culture  of 
Ice-cream  B.  coli.  ^Text  day  the  animal  showed  mach  ^lati- 
nouB  swelling  about  the  place  of  injection,  and  it  was  qniet.  It 
received  now  intraperitoneally  a  loopful  of  the  growth  on  agar 
(48  hours  old)  of  the  laboratory  vibrio  cholerse,  A  doee  far 
greater  than  this  has  on  a  normal  guinea-pig  no  effect  'whatever. 
Next  day  the  animal  was  moribund. 

On  post-mortem  examination,  the  peritoneum  and  viscera  were 
found  injected,  and  there  was  copious  grey  viscid  fluid  in  the 
peritoneal  cavity.  This  fluid  contained  numerous  leucocytes.  In 
film  specimens  some  vibrios  are  seen  in  the  interior  of  a  few  cells, 
but  very  few  free  in  the  fluid  itself.  Cultures  were  made  of  the 
peritoneal  exudation  in  peptone  salt  solution,  and  good  growth  of 
the  vibrio  choleras  was  obtained.  An  agar  surface  plate  made  at 
the  same  time  with  a  drop  of  the  peritoneal  exudation  brought 
forth  four  colonies  only  of  vibrio  cholerte.  The  sobcataneous 
(B.  coli)  tumour  was  fall  of  sanguineous  fluid  containing  crowds 
of  the  B.  coli. 

The  result  of  this  experiment  is  therefore  qua  vibrio  cholene 
not  satisfactory ;  for  although  the  peritoneal  exudation  allowed 
some    vibrios    after    death,;  possibly   injected   vibrios    that   tiftd 
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Hnrvived,  there  could  have  occnrred  do  definite  inc»«ase  in  the  app.  b. 
number  of  the  vibrios  injected  the  day  previous.  The  experiment  j,„  ^^jj 
waa  therefore  repeated.  of^Tnbl 

Vlnilenca 
E.rjterimetit.    21. — A  guinea-pig  was   injected   Snbcutaneonsly  SV"?!'^, 
per  axillum  with  a  amatl  dose,  a  fraction  of  a  loop,  of  the  growth   n^  siain,' 
Ice-cream  B.  coli  ttdten  from  a  gelatine  surface  cultnrc.     Next  ^-^^ 
day  (here  was  a  fair-sized  gelutinoas  swelling  about  the  aeat  of 
inoculation.     The  animal  received  now  per  peritoneum  oue-iifth 
of  a  24  hours'  old  agar  culture  of  the  laboratory  vibrio  cholene. 
A   control  animal    receiveil  a   like   dose  of   vibrio  cholerje  per 
peritoneum. 

Next  day  the  "mixture-guinea-pig"  was  fonnd  dead  ;  the 
control  cholera  guinea-pig  was  seemingly  unaffected,  it  remained 
alive.  Post-mortem:  there  was  found  iu  the  "mixture  "  animal 
great  congestion  of  the  peritoneum  and  viscera  ;  in  the  peritoneum 
ther<^  was  grey  viscid  exudation  containing  numerous  leucocytes. 
In  stained  film  specimens  of  this  exudation  nnmerons  free  vibrios 
could  be  demonstrated.  Also  many  ol  the  leucocytes  showed 
vibrios  iu  their  interior  more  or  less  numerously  ;  some  of  these 
vibrios  were  in  small  groups,  in  other  cases  they  appeared  degene- 
rating— Pfeiffer's  phenomenon.  Cultures  on  agar  surface  made 
with  a  droplet  of  the  exudation  yielded  abundance  of  colonies  of 
the  vibrio. 

This  experiment  is  then  clearly  of  a  positive  nature,  in 
that  snbcutaneona  injection  with  the  B.  coli  appears  to  have 
enabled  the  vibrio  to  multiply  in  the  jieritoneal  cavity  and  to 
become   decidedly  effective   in   cansing    the   above   pathological 

changes  of  the  peritoneum. 

Several  experiments  were  made  with  Bacillus  Gaertner  and 
with  filtrate  of  the  Ice-cream  B.  coli,  each  being  subcutaneously 
injected,  followed  by  intraperitoneal  injection  of  vibrio  cholene  : 
parallel  experiments,  in  a  word,  to  those  with  the  B.  typhosus 
mentioned  in  exiwriments  6  and  7.  The  results  were,  however, 
wholly  negative  ;  no  enhancing  action  on  the  vibrio  followed. 

In  reference  to  these  experimenta  with  the  Lea  River  B.  coli, 
the  Ice-cream  B.  coli,  aud  B.  Gaertner,  it  would  seem  that 
in  one  instance  only  (experiment  21)  subcutaneous  injection  of  a 
microbe  of  the  coli  group  effected  a  distinct  enhancement  of  the 
action  of  the  vibrio  cholerse.  A  similar  distinctly  enhancing  action 
of  the  Ice-cream  B.  coli  on  the  B.  typhosus  was  also  noted  in 
regard  of  experiment  .'>.  In  this  connexion  it  is  of  interest  to 
recall  the  ^ct  that  this  microbe  (the  Ice-cream  B.  coli)  has  a 
decide<l  effect  on  the  alimentary  canal,  inasmncb  as  when  it  Is 
introduced  into  the  animal  with  the  food  it  causes  more  or  leas 
severe  gastro-enteritis.  Possibly,  a  similarly  active  B.  coli  intro- 
luced  into  the  intestine  of  man  might  have  an  important  effect  iu 
[filing  forth  an  enhanced  pathogenic  effect  on  any  B.  tj'phosua  or 
vibrio  cholene  that  happened  to  be  ingested  along  with  it. 

As  with  the  B,  typhosus  in  ijeries  I.,  ho  also  with  Series  II., 
and    the  vibrio    cholerie,  several  experiiuente  have  beeo  made 
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App.  B.  No.  5.    with  the  view  of  testing  the  effect  of  symbiosiB  ^with  anafirobea, 
viz.,  Bacillus  (enteritidis)  sporogenes  and  Bacillos  carnia. 


llie  Influence 
of  Symbiosis 
on  the 
Virulence  of 
"Pyihogenic 
lucroDea ;  by 
Dr.  Klein, 
FJLS. 


Experiment  22. — A  guinea-pig  was  injected  intraperitoneal!} 
with  a  mixture  of  \  C3.  of  the  whey  of  a  24  hoars  old  typica! 
milk  culture  of  6. 'sporogenes  and  \  cc.  of  an  emalsion  of  i 
three  days  old  agar  culture  of  the  laboratory  vibrio  cholene 
The  animal  was  quiet  in  the  evening,  but  next  morning  thoogh  i 
little  off  its  feed  seemed  livelier.  In  another  day  it  had  seem- 
ingly quite  recovered,  and  it  remained  alive. 


Experiment  23. — A  guinea-pig  was  injected  intraperitonealh 
with  a  mixture  of  \  cc.  of  the  whey  of  a  24  hours  old  typical 
milk  culture  of  B.  sporogenes  (the  same  that  was  ased  in  experi- 
ment 9  and  was  fatal  to  a  control  guinea-pig)  and  one  loop  of  a 
three  days  old  agar  culture  of  the  laboratory  vibrio  cholerte.  The 
animal  was  distinctly  ill  the  eame  evening  and  was  foand  dead 
next  morning.  Post-mortem :  the  peritoneum  was  mach  con- 
gested and  there  was  copious  turbid  and  blood  stained  peritoneal 
exudation.  Under  the  microseoi>e  this  exudation  contained 
numerous,  in  fact  crowds  of.  Gram- positive  B.  sporogenes,  many  in 
chains  and  filaments  (see  experiment  9) ;  and,  as  'well,  vibrioa 
An  aerobic  agar  plate  with  one  loop  of  exudation  yielded  abund- 
ance of  colonies  of  vibrio  cholersB. 

As  regards  the  control  guinea-pig  (mentioned  also  under  exi>eri- 
ment  9),  this  had  also  been  found  dead  next  day  ^ivith  copioui 
chain-like  and  filamentous  enteritidis  bacilli  in  the  peritoneal 
fluid.  It  follows,  therefore,  that  the  death  of  the  ** mixture 
j^uinea-pii;"  of  this  present  experiment  (22)  was  due  in  all 
probability  to  the  ent^^ritidia  milk.  Nevertheless  the  fact  remain: 
that  the  vibrio  choleras  which  had  been  injected  at  the  same  tiun 
into  this  animal  must  have  multiplied  within  the  peritone;i 
cavity,  a  loop  of  the  exudation  havinj?  yielded  abundance  o1 
coloniert  of  the  vibrio.  1  am  disposed,  therefore,  to  consider  thi: 
experiment  i)()sitive  qua  enhancement  of  vibrio  cholenv  ;  that  i: 
to  say  I  su9i)ect  that  the  B.  sporogenes  growing  and  multiply iuj 
actively  in  the  peritoneal  cavity  did  exert  an  encouniging  in 
tiuence  on  the  vibrio. 


Erjteriinent  24. — In  this  ex])eriment  a  guinea-pig  wiis  iujecun 
intraperitoneally  with  an  emulsion  of  an  agar  surface  culture  o1 
H.  («'nteriti«lis)  simrogcnes  <in<l  one  loop  of  agar  growth  of  vibri* 
cholera?.  This  experiment  is  parallel  with  experiment  10,  ii 
which  a  mixture  of  the  siime  agar  enteritidis  culture  in  the  samt 
dose  was  injected  along  with  B.  typhosus. 

The  animal  injected  intraperitoneally  with  the  mixture  o 
enteritidis  and  vibrio  was  found  dead  next  morning  with  thj 
following  post-mortem  appearances  :  copious  sanguineous  turbii 
exudation  containing  numerous  filamentous  B.  sporogenes.  A 
Drigalski  plate,  made  with  a  droj)  of  the  exudation,  yieldei 
several  dozen  small  deep-blue  colonies  of  typical  vibrio  cholera? 
At   the  same  time  that  the  Drigalski  plate  was  made  a  peptone 
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salt  tabe  wag  also  infeote<)  with  »  <lrop  of  the  exudation.  Tbia  app,b,hm 
peptone  culture  yielded  a  pure  culture  of  vibrio  cholerie,  and  Tuei^n^goi 
gave  the  typical  cholera  red  reaction  ot^w^ 

It  follows,  therefore,  that  in  thia   instance  tho  vibrio  cholene  Pathi 
persisted  in  considerable  numbers  in  the  peritoneal  cavity,  though  gj™ 
death  of  the  animal  was  no  doubt  due  to  the  action  of  the  euteri-  f.bj 
tidis  injection.     That  the  fatal  issue  is  to  be  ascribed  to  this  cause 
is  indicated  by  the  death  of  the  guinea-pig,  which  in  experi- 
ment 10  (made  at  the  same  time)  was  intraperitoneal  ly  injected 
for  coutrol  with  a  like  dose  of  the  same  enteritidis  agar  culture 
alone;  though,  as  was  stated  in  reference  to  experiment  10,  it 
died  several  hours  later  than  the  "  mixture  guinea-pig." 

It  is  not  possible,  therefore,  to  decide  whether  the  persistence  of 
the  vibrios  in  the  "  mixture  guinea-pig  "  in  this  instance  was  caused 
by  a  rapid  decline  of  vitality  of  the  guinea-pig  (due  to  enteritidis) 
some  time  before  all  the  vibrios  injected  might  otherwise  have 
disappeared,  or  whether  their  presence  was  due  to  an  active  multi- 
plication of  the  vibrios  within  the  peritoneal  cavity,  as  a  result 
directly  of  the  presence  of  the  B.  sporogeues.  It  has  to  be  borne  in 
mind  that  a  full-sized  drop  of  the  exudation  yielding  only  several 
dozen  colonies  does  not  point  to  a  very  active  multiplication  ;  and 
this  result  contrasts  somewhat  with  that  obtained  in  experiment  23, 
where  a  platinum  loop  of  the  exudation  yielded  abundance  of 
colonies  of  the  vibrio.  I  therefore  am  not  prepared  to  affirm  that 
in  the  animal  of  experiment  24  there  had  taken  place  any  active 
multiplication  of  the  vibrio  injected.  But  I  am,  I  think,  at  least 
justified  in  considering  the  persistence  and  demonstration  of  the 
living  vibrios  in  the  peritoneal  cavity  after  death  of  the  animal  as 
presumptive  evidence  that  many  of  the  vibrios  injected  had 
survived  as  a  result  indirectly  of  the  presence  and  activity  of  the 
B.  sporogenes. 

In  the  next  four  experiments  the  symbiotic  relation  of  the 
vibrio  cholenue  was  tested  with  the  second  anaerobe,  B.  camis. 

,  Experiment  25, — In  this  experiment,  which  is  parallel  to 
experiment  Vi  (mixture  of  B.  camis  and  B,  typhosus),  a  guinea- 
pig  was  injected  intraperitoneally  with  a  mixture  of  J  cc.  of  a 
milk  culture  of  B.  carnis  and  one-fifth  of  an  agar  tube  (three  days 
old)  of  the  laboratory  vibrio  cholerffi. 

As  was  mentioned  in  reference  to  experiment  12,  a  control 
guinea-pig  for  the  B.  camis  received  intraperitoneally  ^  cc.  of  the 
same  milk  culture  alone,  and  remaine'i  altogether  unaffecied.  As 
to  the  agar  culture  of  the  laboratory  vibrio  cholerie,  the  amount 
used  in  this  experiment  (25)  produces  no  effect  whatever  on  the 
guinea-pig,  as  ha«  been  ascerUiined  many  times  in  the  course  of 
other,  as  also  of  these,  experiments. 

The  result  of  the  injection  of  the  mixture  of  the  two  microbes 
B.  carnis  and  vibrio  cholene  in  experimtnt  25  was  that  the 
animal  was  distinctly  ill  next  day  and  was  found  dead  within 
44  hours.  On  post-mortem  examination  it  showed  a  lurge  amount 
of  sanguineous  turbid  peritoneal  fluid  ;  intestines  dark  red, almost 
gangrenous ;  liver  and  parietee  of  abdominal  wall  covered  with 
19034  ^"« 
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).  No.  6.  lumps  of  solid  lymph.    Under  the  microBCopie)  both  the  periton«d 

^ence  ^^^^  ^  ^^so  ^^^  lymph  Contained  great  abundance   of  typicd 

ibiosis  B.  carnis  (identified  in  anaerobic  culture) — ^many  i^ith  terminal 

QLC  of  spores.    Some  vibrios  also  could  be  recognised  in  film  specimens. 

>ee!%y  ^ith  a  droplet  of  the  fluid  exudation  an  (aSrobic)  agar  surfiM 

ein,*  plate  was  made,  with  the  result  that  it  yielded  very  ntmieroiu 
colonies  of  the  vibrio  cholersB. 

From  this  experiment  it  is  therefore  clear  that,  these  two 
microbes  which  separately  produced  no  effect  in  their  respective 
controls  became  capable,  nevertheless,  when  injected  together,  ci 
multiplying  abundantly  and  causing  a  fatal  issue.  Further,  it 
may  be  assumed  from  this  experiment  that  the  two  microbeB 
mutually  enhanced  each  others  vitality  and  power  of  multiplica- 
tion, and  by  implication  also  their  activities. 

Expei'iment  26. — ^A  guinea-pig  was  injected  intraperitoneaUy 
with  a  mixture  of  \  cc.  of  milk  culture  of  B.  camis  and  about 
two  loops  of  a  24  hours  old  agar  culture  of  cholera  vibrio.  The 
animal  was  found  dead  in  20  hours.  This  experiment  is  parallel 
with  experiment  11,  in  which  the  B.  carnis  control  guinea-pig, 
supposed  to  have  been  injected  intraperitoneaUy  only,  dicMi,  and 
was  found  on  post-mortem  examination  to  have  sufiPered  from 
escape,  during  intraperitoneal  injection,  of  the  B.  carnis  milk  into 
the  subcutaneous  tissue. 

The  post-mortem  examination  of  the  ^'  mixture  animal  **  of  the 
present  ex])eriuieDt  showed  intense  peritonitis,  with  numerous 
small  masses  of  solid  lymph ;  some  fluid  exudation  also  viith 
iiumerous  leucocytes  in  it.  A  Drigalski  plate  (aerobic)  made  with 
a  particle  of  the  lymph  yielded  about  one  dozen  colonies  of  the 
vibrio  cholera3 

I  do  not  consider  this  a  distinct  positive  result  qua  enhancement 
by  B.  carnis  of  the  power  of  multiplication  of  the  vibrio  ;  the  animal 
(lied  too  soon.  It  was  quite  different  in  the  previous  experiment, 
in  which  the  animal  died  much  later  (after  44  hours),  antl  yet,  on 
cultivation,  a  droplet  of  the  peritoneal  exudation  yielded  very 
numerous  colonies  of  the  vibrio. 

Experiment  27  and  Experiment  28. — In  both  these  experi- 
ments, made  on  two  different  occasions,  minute  doses  of  milk 
culture  of  B.  carnis  \vere  injected  on  one  day  subcutaneouslj'  per 
axilL'un.  Next  day  the  guinea-pigs  show^ed  gelatinous  sw^elling, 
but  seemed  otherwise  little  affected.  They  were  then  injected 
intraperitoneaUy  with  a  loop  of  agar  culture  of  the  laboratory 
vibrio  cholerne.  In  both  cases  the  animals  remained  alive,  and 
unaffected. 

Experiment  29. — This  was  a  repetition  of  the  preceding 
experiment,  viz.,  a  guinea-pig  was  injected  subcutaneously 
l)er  axillam  with  a  minute  dose,  few  drops,  of  a  nine  days  old 
milk  culture  of  B.  carnis.  Next  day  the  animal  showed  slight 
swelling,  but  otherwise  seemed  all  right.  On  the  following  day 
the  swelling  had  somew^hat  increased  and  the  animal  seemed 
quiet.     It  was  now  injected  intraperitoneaUy  with  a  loopful  of  a 
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r  48  "honra  old  agar  culture  of  the  laboratory  vibrio  cholerffi.     The    app.  B.i 

I  day  after  this  peritoneal  injection  tlie  animal  was  found  very  ill,  T^gj^ 

in  fact  morihnnd.     It  was  killed,  and  on  post-mortem  examination  of  avmbic 

showed  sanffiiineona  aubcataneous  infiltration  containing  abun-  virulence  ot 

dance  of  B.  carnis ;   the  peritoneum  was  injected  and  contained  Si'*"?!?''' 

a  small  amoaut  of  grey  viscid  fluid  foil  of  leucocytee.     A  droplet  Dr.  Kiein,' 

of  this  fluid  inoculated  on  Ihc  surface  of  a  DrigalBki  plate  yielded  ^■^'^■ 
34  colonies  in  pure  culture  of  the  vibrio.     This  may  therefore  be 
considered  a  distinctly  poaitive  reenlt  as  regards  the  multiplication 
of  vibrio  cholersB  in  the  peritoneal  cavity. 

A  last  and  interesting  positive  experiment  with  the  cholera 
vibrio  was  the  following  ; — 

Experiment  iW). — A  guinea-pig  wag  injected  intrappritoneally 
with  a  mixture  of  ^  cc.  of  a  sixteen  days  old  milk  culture  of 
B.  camia  and  one  loop  of  a  three  days  old  agar  culture  of  the 
laboratory  vibrio  cholerte.  Controls  were  injected  intraperitoneally 
separately  for  each  of  the  two  microbes.  Both  control  aniraale 
remained  quite  unaffected,  but  the  "  mixture-gninea-pig "  was 
moribund  next  day.  On  post-mortem  examination  a  small  amount 
of  turbid  viscid  exudation  containing  numerous  leucocytes  was 
found  present  in  the  peritoneal  cavity.  A  small  droplet  of  this 
on  a  surface  agar  culture  yielded  numerous  colonies  of  the  vibrio. 

This  then  proves  that  while  the  control  cholera  guinea-pig 
remained  unaffected,  and  by  inference  no  niulti plication  of  the 
vibrios  took  place  (see  the  remarks  on  a  former  page)  in  its 
peritoneum,  the  other  guinea-pig  receiving  the  same  dose  of 
cholera  culture  along  with  B.  carnis  Buffered  an  active  mnltipltca- 
tion  of  the  former  microbe,  since  a  droplet  of  the  exudation 
yielded  on  cnlture  numerous  colonies  of  this  vibrio.  From  the 
same  exudation  an  anaerobic  agar  plate  was  made  ;  but  owing  to 
a  slip  of  the  hand  when  intending  to  fake  it  out  of  the  incubator 
itti  interior  became  so  badly  splashed  with  the  fluid  pyrogallic 
that  it  was  lost  for  inspection. 

As  a  reaull  of  these  expeiiments  there  can,  I  think,  remain  no 
doubt  that  symbiosis  of  the  vibrio  choleno  and  the  B.  carnis  haa 
u  distinct  positive  result,  inasmuch  ae  hereby  the  vibrio  becomes 
capable  of  multiplication  in  the  peritoneal  cavity  and  therefore 
active.  It  is  at  any  rate  noteworthy  that  in  control  animals 
injected  with  a  like  dose  in  each  instance  such  activity  and 
multiplication  of  the  laboratory  vibrio  has  not  been  observed. 


In  this  series  the  interaction,  within  the  animal  body  of  the 
Streptococcus  pyogenes  and  of  the  Staphylococcus  pyogenes 
aureus  on  the  one  hand,  and  the  Bacillus  diphtheria  on  the  other, 
was  studied  in  a  number  of  guinea-pigs  by  intraperitoneal  injec- 
tion. It  is  common  experience  thiit  in  diphtheritic  as  also  in 
other  throat  inflammations  the  Streptococcus  pyogenes  and  the 
SlaphylococcuB  pyogenes  aureus  are  present  in  great  numbers  in 
the  fauces :  in  diphtheria  in  particular  the  great  mnlti^VxcaMvatv  (A 
1»0U  »^  1 
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App,  B.  No.G.  the  SireptococciiB  in  the  affecteil  organe  of  the  fnaces  cnnQotbi 
Thetou^enoe  ^^'l' '"  ^uhanoe  the  severity  of  tho  dieorder.  It  was  of  intrra 
oifr^mbiosti      therefore  to  test  this  by  direct  experiment. 

Experiment  jil. — One-Bixth  of  a  five  days  old  a^ar  cnltare  < 
B.  diphtberife  waa  injecied  intra  peri  toneally  into  control  gainei 
pig  (ja) :  another  guinea-pig  (6)  was  at  tho  same  time  injecte 
with  a  like  dose  of  the  same  agar  cnltnre  of  B.  d'phtheritb  mix« 
witli  0.5  cc.  of  a  two  days  old  broth  cnltnre  of  Streptococrt 
pyogenes  recently  obtained  from  the  pus  of  an  abscess.  A  ihii 
gninea-pig  (r)  served  aB  control  for  thie  latter  microbe,  b«iii 
injected  intraperitoneal! y  with  0'.^  cc.  of  the  same  broth  ciiltore. 

Before  describing  the  resalte  of  these  injections  it  is  necesar 
to  state  the  following  £actB  concerning  the  intraperitoneal  inj» 
tion  into  gainea-pigs  of  6.  diphtheria  and  of  Streptococci 
pyogeneB. 

In  my  Report  for  189.^-96,  p.  223,  I  have  demonstrated 
different  vulnerability  of  the  gainea-pig  to  li.  diphtherise  accon 
ing  as  this  animal  is  sabjected  to  aubcntaneons  and  to  intniper 
toneal  injection.  I  have  there  shown  that  whereas  the  sat 
cutaneous  injection  of  &  given  dose  of  eoltnre  of  the  bacillus  (hm 
a  solid  medium  is  prodnctive  of  the  typical  fatal  disease,  intn 
peritoneal  injection  of  a  like  dose  does  nothing  of  the  kind,  tl 
animal  becoming  either  only  slightly  and  temporarily  (or  not  i 
alt)  affected,  and  in  moat  cases  remaining  alive.  WMle  soch  ia  tt 
rnle  for  instance  when  Jth  of  a  gelatine  culture  is  used  intrapor 
tonvally.  occasionally,  (hough  only  in  a  wmall  percental  c 
instances,  it  happens  that  if  an  agar  cnlture  bo  used  instead  of 
gelatine  culture  the  animal  sooner  or  later  succumbs.  At  thj 
time  I  did  not  know  the  cause  of  this.  I  am,  however,  at  prewei 
in  a  position  to  state  that  if  the  eoltnre  is  on  "  dry  "  agar,  ij 
eloped  agar  without  condensation  fluid,  generally  no  disease,  an 
in  no  case  fatal  result,  ensues,  whereas  if  the  sloped  agar  be  asei 
of  recent  make,  very  moist,  and  with  condensation  fluid,  ^th  < 
such  culture  causes  disease  and  sometimes  death.  The  canae  < 
this  difference  of  action  is  the  absence  of  diphtheria  toxin  in  tl: 
"  dry  "  agar,  and  its  presence  in  the  fluid  (moist  surface  and  coi 
densation  fluid)  of  the  sloped  (moist)  agar.  And  it  ia  owing  i 
the  absence  of  such  toxin  on  the  gelatine  culture  (which  com 
spouds  to  the  "  dry  "  agar)  that  gelatine  culture  is,  intraper 
toneally,  less  active. 

In  the  experiment  (31)  above-m^ntioneil,  and  in  all  snbsequei 
experiments,  "dry  "  agar  tubes  alone  were  used;  that  ia  to  aa; 
sloped  agar  tubes  from  which,  by  keeping  them  in  evapomtin 
chamber  pre\~iou8  to  inoculation  with  B.  diphtheria,  all  free  Sni 
hail  been  removed. 

As  regards  the  Streptococcus  pyogenes,  this  microbe  ban  n 
effect  on  the  guinea-pig,  either  subcutaneously  or  intraperttoDeall; 
unless,  of  course,  excessively  large  doses  are  used.  Such  doses  f 
I  used  in  these  experiments  are  without  effect  on  the  gninea-pi| 
although  on  mice  they  act  generally  EataUj. 
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To  return  to  experiment  31.    Both  control  guinea-pigs,  (a)  and    app.b.No.1 
(c),  were  quite  unaffected,  whereas  the  "  mixture-guinea-pig  "  {h)  T^^j^J^nw 
was  found,  24  hours  after  injection,  slightly  affected  ;  it  was  quiet  of  Symbioate 
and   not  feeding  well.    Forty -eight  hours    after  injection    this  v°,iSiience  of 
animal  was  distinctly  more  ill.     It  was  now  killed  and  showed  on  ^^^^J^.^'i,. 
post  mortem  examination  the  following  appearances.    On  open-  Dr.  Klein,' 
ing  the  abdominal  cavity  numerous  haemorrhages  were  noticed  on  ^•^^' 
the  omentum ;  covering  the  abdominal  wall  numerous  lumps  of 
lymph  were  found  closely  adhering  to  the  capsule  of  the  spleen 
and  omentum.    In  microscopic  film  specimens  of  this  lymph 
bacilli  as  also  streptococci  were  found  between  the  cells,  as  also  as 
regards  many  of  them  in  their  interior.     In  the  cavity  of  the    . 
peritoneum  there  was  turbid  slightly  blood  tinged  fluid,  showing 
in  microscopic  specimens  blood  discs  as  also  leucocytes  in  con- 
siderable number.    The  small  intestine  was  more  or  less  in  an 
inflamed  state.     The  liver  was  much  congested  ;  on  the  omentum 
were  several  largish  lumps  of  lymph. 

Cultures  were  made  : — 

(1)  of  the  lymph  adhering  to  the  omentum  ; 

(2)  of  the  peritoneal  fluid  itself  ;  and 

(3)  of  the  lymph  of  the  mesentery  : — 

with  the  following  results  : — 

(1)  the  cultures  from  the  lymph,  of  the  omentum  yielded 

large  number  of  colonies  of  6.  diphtheria;,  and  a 
relatively  limited  number  of  colonies  of  Streptococcus 
pyogenes  ; 

(2)  the  cultures  of  the  fluid  exudation  yielded  a  fair  number 

of  colonies  of  both  microbes  ; 

(3)  the  cultures    of   the  lymph  of  the  mesentery   yielded 

crowds  of  colonies  of  the  Streptococcus  pyogenes,  and    » 
numerous  '(but    less    than    of    the    former  microbe) 
colonies  of  B.  diphtherise. 

For  purposes  of  comparison  the  two  control  animals  (a)  and  (c) 
were  killed  at  the  same  time  as  (&),  viz.,  48  hours  after  injection. 
The  result  of  post-mortem  in  the  this  case  wholly  negative  ;  the 
peritoneal  cavity  was  found  normal  in  both  animals. 

From  this  it  appears,  then,  that  while  the  controls  remained  un- 
affected, the  animal  injected  with  the  mixture  of  B.  diphtherias 
and  S.  pyogenes  was  aflPected  and  showed  very  decided  patho- 
logical changes.  Also  it  appears  that  a  distinct  multiplication  of 
both  the  injected  microbes  had  taken  place  within  this  animal's 
body.  Hence,  though  while  used  singly  neither  of  the  two 
microbes  could  exist  or  multiply  in  the  peritoneal  cavity,  under 
symbiosis  both  were  enabled  to  do  so. 

Experiment  32. — In  this  experiment,  which  is  similar  to  the 
preceding,  three  guinea-pigs  were  also  used  : 

(a)  A  control  animal  for  diphtheria,  which  received  intra- 
peritoneally  ^^^^  of  a  24  hours  old  agar  culture  of 
B.  diphtheriaa. 


A».B.Mixlk  (b)  "  MixtnreRiiiiiea-pif^"  which  received  intrsperitonn 

ThoinfluBae*  i'i"i  "^  Bame  diphtheria  culture  and  also  -^sth  of  a 

"'^tS'*'™"  hours  old  agar  culture  of  Btreptococcus  pyogenes. 

PMSMeSc'  t*^")  -^  conlrol  gTiiuea-pijf  for  Streptococcus,  which  receii 

Uiorobe»;b7  intraperitoneall y  the  Bame  amount  of  the  cnltore 

jar'^'°'  Strepiocoocus  alone. 

The  result  was  that  gninea-pig  {a)  (control  diphtheria)  appeal 
aftt^r  three  daj'B  to  be  qait«  unaffected,  although  it  eeemed  to  bi 
Kot  thinner ;  the  other  two  eeemed  likewise  unaffected. 

They  were  all  three  killed  (after  three  days)  aiid  showed  I 
following  appearances  : — 

(1)  Guinea-pig    n    (control     diphtheria) ;    fairly    advant 

ptwudotuberculoeifi  of  the  spleen  liver  and  omentna 
sevpntl  lamps  of  Ijinph  in  different  i>arte  of  i 
mesenterj".  Cultures  of  this  lymph  yielded  fai 
numerous  colonies  of  Bacillus  pseudotuberculoaie  a 
of  Bacillus  diphtheriie. 

This  guinea-pig  is  not,  then,  a  fair  test  as  control  for  B.  di[ 
theriie  ;  indeed  the  facts  suggest  that,  heing  already  affected  w 
pflendotnberculosia,  the  injected  B.  dlphtheriffi  found  in  t 
auimal  opportunity'  of  lualtiplying  in  its  peritoneal  cavity. 

(2)  The  guinea.pigc  (control  Streptococcus)  appeared  nomu 

cultures  from  different  parts  of  the  abdomen  remain 
'  Bterile. 

(3)  The    guinea-pig    h    (mixed  infection)  showed  :     turl 

fluid  in  the  peritoneal  cavity,  several  lumps  of  lym 
adhering  to  the  omentum  and  liver;  hBemorrhaj 
spots  in  the  capsule  of  the  kidney  and  in  the  Berc 
covering  of  the  large  intestine  ;  the  small  intestine 
•  parts  congested. 

Cultures  made  of  a  email  particle  of  the  lymph  of  the  omenti 
yielded  on  the  average  11  colonies  per  agar  tube  of  B.  diphtheri. 
none  of  Strepiococcns  pyogenes. 

This  experiment  is  then  fairly  confirmatory  of  previc 
experience  as  regards  the  multiplication  of  B.  diphtherise  in  1 
peritoneal  cavity  of  the  animal  injected  at  the  same  time  wi 
Streptococcus. 

Experiment  33. — In  order  to  make  further  oheervations 
regards  Streptococcus  pyogenes,   and  also  to  ascertain    whett 

the  interpretation  put  on  the  the  facts  respecting  the  conti 
diphtheria  guinea-pig  of  the  previous  experiment  held  goi 
I  injected  iutrjperitoneally  other  three  guinea-pigs. 

Guinea-pig  (a)  with  Jth  of  an  agar  cultnre  of  B.  diphtliei 

(three  days  old). 
Gninoa-pig  (r)  with  Jth  of  au  agar  culture  of  Streptococc 

pyogenes,  also  three  days  old  ;  and 
Guinea-pig  (i)  with  a  mixture  of  both  mlorobea — Jth  ol 

culture  in  each  instance. 
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As  a  result,  the  two    controls    (a)   (c)   were  unaflfected  and  app.  b.No.^ 

remained  so  ;  but  the  "  mixture-guinea-pig "  seemed  quiet  and  The  influence 

a  little  off  its  feed  on  the  third  day,  a  condition  which  increased  °^^J*^*°"** 

during  the  next  few  days,  and  on  the  eighth  day  the  animal  was  virulence  cf 

founM  dead.  2lSSG?^y 

Dr.  Klein, 

Post-mortem  examination  showed  the  following  conditions:  frs. 
The  capsule  of  the  liver  showed  numerous  minute  grey  round 
points  in  some  places  almost  confluent ;  the  mesenteric  glands 
were  necrotic  with  caseous  matter  (dipitheritic)  in  them,  and 
similar  matter  adhered  to  a  necrotic  patch  (diphtheritic  ulcer)  of 
the  serous  layer  of  the  caecum.  Both  lungs  were  much  congested, 
and  in  the  pleural  cavity  were  fluid  and  numerous  fibrin  threads. 
Cultures  were  made  of  the  necrotic  matter  of  the  mesenteric  gland 
and  of  the  heart's  blood.  The  cultures  of  the  mesenteric  necrotic 
matter  yielded  enormous  numbers  of  colonies  of  B.  diphtheriai  in 
pure  culture.  Cultures  of  the  heart's  blood  developed  no  growth 
of  any  kind.  That  in  the  necrotic  mass  no  Streptococci  were  found 
on  the  eighth  day  is  probably  due  to  this  microbe  having  been 
suppressed  by  the  overwhelming  multiplication  of  the  diphtheria 
bacilli  that  had  here  taken  place. 

This  experiment  is,  then,  a  striking  instance  of  the  active 
multiplication  of  the  diphtheria  bacillus  and  production  by  it 
of  diphtheritic  ulcers  in  some  of  the  viscera  of  the  peritoneal 
cavity,  into  which  cavity  it  had  been  injected  together  with  the 
Streptococcus  pyogenes. 

From  these  observations  it  is  justifiable  to  infer  that  the 
Bacillus  diphtherisB  existing  symbiotically  with  the  Strepto- 
coccus pyogenes  undergoes  distinct  enhancement  and  becomes 
capable  of  great  multiplication  while  exhibiting  definite  patho- 
genicity. 

Ex/jeriment  34. — One  guinea-pig  (a)  was  injected  intraperi- 
toneally  with  |th  of  a  24  hours  old  agar  culture  of  Staphylo- 
coccus pyogenes  aureus  obtained  recently  from  an  acute  abscess. 

One  guinea-pig  (c)  was  injected  intraperitoneally  with  ^th 
of  an  agar  culture  of  B.  diphtherise  from  a  recent  fatal  case  of 
membranous  diphtheria  of  the  fauces  in  the  human  subject. 

One  guinea-pig  (b)  was  injected  intraperitoneally  with  a  mix- 
ture of  the  above  two  microbes,  ^th  of  a  culture  in  each  instance. 
The  first  animal  (gainea-pig  a)  remained  alive,  whereas  guinea- 
pigs  b  and  c  were  found  dead  within  48  hours. 

Post-mortem  examination  of  gainea-pig  c  (control  diphtheria) 
showed  :  sanguineous  turbid  fluid  in  the  peritoneal  cavity  ; 
congestion  of,  an4  purulent  masses  adhering  to,  the  omentum. 
Cultures  made  from  the  purulent  omentum  yielded  abundance  of 
colonies  of  B.  diphtherise  in  pure  culture. 

Post-mortem  of  the  "  mixture-guinea-pig  '*  b  showed :  copious 
turbid  fluid  in  the  peritoneal  cavity,  with  lumps  of  coagulated 
blood  and  fibrin  ;  omentum  greatly  thickened  by  effused  blood 
and  by  masses  of  lymph  and  pus.  Culture  of  a  drop  of  the  peri- 
toneal fluid  yielded  about  five  dozen  colonies  of  Su^^V^Vq^q^^x^s^ 


Ol  STBbiMU 
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B^No,6.    BnrenB  iind  two  colouiee  of  B.  diphtherite ;  ami  two   agar  tal 
The  iDfloenoe    inoculated  each   with   a  particle  (one  loop)  of   the    pns  of  1 
omentum  were  crowded  with  almost  confluent,  apparently  pn 
colonies  of  SUiphylococcna  aureus. 

No  couclnsion  may  perhaps  be  drawn  from  this  experiment 
to  the  B,  diphtherite.  The  dose  of  the  culture  used  having  b« 
derived  from  a  recent  severe  fatal  Ciiee  of  diphtheria  ■w*a9  donbtl 
too  great,  since  it  proved  fatal  to  the  control  animal.  Inasmui 
however,  as  the  Staphylococcus  control  animal  did  not  becoi 
affected,  whereas  in  the  "  mis tnre -guinea-pig  "  the  micro-oi^ani 
in  qnestion  was  found  in  enormous  numbers,  it  is  open  to  inferei 
that  the  staphylococcus  had  multipliwl  in  the  peritoneal  ear 
owing  to  the  simultaneous  preaance  thereof  the  B.diphtherise.  I 
further  experiments  are  of  course  required  to  fully  establish  th 


Sdhhabt. 

Summariaing  the  resulte  of  the  preceding  experiments,  it  w 
I  think,  be  conceded  that,  allowing  for  the  difficulties  inherent 
the  ganging  of  the  dose  necessary  for  the  injection,  it  has  b* 
shown  that  in  some  instances  a  real  enhancing  inflnence  was  exeri 
by  certain  pathogenic  microbes — e.g.,  the  Ice-cream  B.  coli,  1 
B.  Gaertner,  and  particularly  the  anaSrobea  B.  (enteritid 
sporogenes  and  B.  carnis — on  the  B.  typboene,  and  to  a  less  extc 
on  the  vibrio  cholerse,  under  symbiotiu  conditions  in  the  anin 
body  :  and  that  the  same  holds  good  for  the  Streptococcus  pyoger 
as  regards  the  Bacillus  diphtheriie.  But  it  must  be  clear  tt 
while  the  general  principle  has  been  established  for  these  microl 
when  introduced  into  the  peritoneal  cavity,  further  observatio 
are  required  as  to  the  inflnenceofsymbioaia  of  pathogenic  microl 
(indeed  also  of  microbes  usually  considered  non-pathogenic)  wh 
introduced  into  the  body  by  the  alimentary  canal  and  by  t 
respiratory  tract.  For  under  natural  conditions  in  many  iiifi 
tions.  as  for  instance  typhoid  fever,  cholera,  dysent^rj',  diphther 
pneumonia,  and  other  maladies,  these  two  organs  are  the  ch 
portals  of  infection,  and  it  is  therefore  in  respect  principa 
of  these  considerations  that  further  ezpertmeutB  are  necessary. 


^ 


Report  od  the  Toxic  Action  and  on  the  Rsaotion  of  the        '— 
Toxin  of  Protbuh  VoLOAaia  j    by  Dr.  Sidney  Mabtis,  Sdo^^""" 

F.R.S.  BencMon   " 


fasd  as  their  object  the  investigatiun  -oi  the  toxic  reaction  of  the 
chemical  producta  of  the  Proteus  Vnlgaria  in  the  animal  body. 
In  my  Report  for  ihe  previous  year  it  was  shown  that  this  aerobic 
putrefactive  micro-organiBm  formed  within  its  own  bacillary  body 
a  toxic  substance,  which  was  excreted  to  some  extent  in  the  broth 
in  which  the  bacillus  was  grown.  Although  Uie  greater  part  of  the 
toxin  was  present  in  the  bodies  of  the  bacillus,  the  poisonous 
substances  found  dissolved  in  the  broth  had  the  same  physiological 
action  as  the  first  named  toxin.  This  endo-toxin  was  closely 
associated  with  the  proteids  ;  and  the  other  products  of  the 
bacillus,  such  as  the  organic  acids  and  the  foul-smelling  bodies, 
had  no  very  appreciable  physiological  action. 

The  physiological  action  of  the  toxin  injected  intravenously  in 
rabbits  was  shown  iu  an  immediate  fall  of  body  temperature  of 
several  degrees,  iu  the  bodily  weakness  and  collapse  of  the  animal, 
and  iu  the  production  of  numerous  and  loose  motions.  This 
combination  of  symptoms  is  common  to  the  endo-toxins  of  the 
bacillus  coli  communis,  of  the  typhoid  bacillus,  and  of  the 
bacillus  enteritidis  of  Gaertner. 

Preparation  of  Ihe  Toxin. — The  toxin  is  readily  prepared  by 
the  methods  described  in  the  last  Report,  namely,  either  by 
collecting  tie  l>odies  of  the  bacillus  from  cultures  by  centrifugali- 
satiun,  washing  them,  and  drying  them,  and  afterwards  extracting 
with  distilled  wat^^r  ;  or  by  growing  the  bacillus  in  peptone  broth 
for  ten  to  twelve  days,  and  killing  tlie  micro-organism  by  means 
of  chloroform,  the  chloroform  being  removed  by  evaporation 
before  the  liijuid  is  used  for  injection.  This  broth  mixture 
contains  the  bodies  of  the  bacillus,  as  well  as  some  of  the  endo- 
t'>xin  which  has  been  excreted.  It  was  this  mixture  that  was 
ased  in  the  experiments  to  be  recorded. 

Mrthixl  of  Experitiientation. — The  broth  toxin  and  the  bacillary 
bodies  was  injected  subcutaneously  i7i  repeated  doses  in  rabbits; 
tlie  object  being  not  to  kill  the  animal,  but  to  produce  sufficient 
symptoms  to  show  that  the  toxin  was  active.  On  the  recovery  of 
the  animal  the  effect  of  iis  serum  as  regards  (1)  Its  power  of 
agglutination,  and  (2)  Its  antitoxic  power  was  tested. 

It  was  found  that  the  susceptibility  of  individual  rabbits  to  the 
effect  of  the  toxin  was  very  variable,  even  with  the  same 
pianufiicture  of  toxin,  and  that  (his   variability  did  not  •I'sy^iA 


apparently  eo  much  on  the  weight,  as  on  the  characteristics  of  Uie 
individual  animal,  A  large  number  of  experiments  was  therefore 
performed  in  order  to  test  the  above  reactions  of  the  sernm. 

Seven  rabbits  were  in  all  need,  the  semm  of  five  of  which  was 
subsequently  tested.  Two  of  these  died  after  comparatively  small 
doses  of  the  toxin. 


A  rabbit,  weighio;;  1,870  grammes,  received  ttnbcntaneoasly 
7  cc.  of  broth  toxin  in  three  doscB. 

The  first  two  doses,  of  2  cc.  each,  were  given  within  twenty- 
four  hours  and  produced  only  a  slight  rise  of  temperatans. 

The  third  dose  of  3  cc.  was  given  eight  days  after  the  first  dtwe, 
and  produced  also  a  slight  rise  of  temperature. 

Seven  days  afterwards  there  was  a  sudden  fall  of  temperatara 
and  death  of  the  animal  ;  ani3  during  the  whole  period  there  was 
a  progresBive  loss  of  weight. 


Ex/Jeriment  II. 

A  rabbit,  weighing  1,770  grammes,  received  two  doses  sab- 
cntaneously  of  2  cc.  of  the  toxin,  4  cc.  in  alt,  the  two  doses  being 

given  within  Iwenty-four  hours.  There  was  a  slight  fall  of 
temperature  and  profnae  diarrhtea,  eniling  iu  death  in  aboot  six 
days  after  the  first  <lose. 

The  remaining  four  rabbits,  from  which  sernm  was  obtained, 
were  not  nearly  so  sensitive  to  the  action  of  the  toxin,  even 
though  they  showed  some  individual  variation  in  susceptibility. 


Experiiiieiil  III. 

A  rabbit,  weighing  1,550  grammes,  receiveil  five  doses  snbcata- 
neously,  each  of  5  cc,  of  broth  toxin,  or  a  total  of  25  cc.  in  the 
oonrse  of  fourteen  days. 

The  first  dose  ctrnsed  a  rise  of  temperature  tu  106'^  F,,  but  no 
diarrhcea. 

The  second  dose,  on  the  second  day,  caused  a  slight  fall  of  the 
febrile  temperature,  with  a  subsequent  rise. 


[  days  after  the   first  injection,  caused 


The  third  dose, 
appreciable  effect. 

The  fourth  dose,  seven  days  after  the  first  injection,  caused  a 
slight  fall  of  temperature,  followed  by  a  rise. 

The  fifth  dose,  on  the  twelfth  day  after  the  first  injection, 
caused  a  slight  fall  of  temperature,  with  a  aulwequent  slight  rise, 
and  this  dose — ^uuVite  V\ie  oWera — ^iToA'aoftd  aama  diarrhcea. 


m 


For  the  first  two  days  the  animal  lost  170  grammes  in  weight, 
bnt  regained  this  before  the  third  dose.  There  was  a  fall  of 
80  grammes  after  the  third  and  fourth  doses,  and  a  subsequent 
rise  of  50  grammes.  After  the  last  dose  the  animal  lost  again 
190  grammes ;  then  in  the  course  of  three  weeks  regained  its 
normal  weight.  Each  dose  of  the  toxin  therefore  had  an 
appreciable  physiological  action  followed  by  a  r^overy. 

Small  quantities  of  blood  were  taken  before  the  experiment 
was  begun,  and  on  the  first,  third,  ninth,  thirty -first  and  fortieth 
days  of  experiment  in  order  to  test  the  agglutinating  power  of 
the  serum,  and  on  the  fortieth  day  the  animal  was  killed,  and  the 
serum  obtained  was  used  for  testing  its  antitoxic  power. 

Agglutinating  Power  of  Serum. — The  agglutinating  power  of 
the  serum  was  tested  in  all  the  experiments  in  a  similar  manner. 
Dilutions  of  1  in  10  to  1  in  1,000,  5,000  and  10,000,  were  tested 
with  a  twenty-four  hours'  old  culture  in  broth  of  the  Proteus. 
The  testing  was  done  before  the  experiment,  and  at  different 
period  of  the  animal's  life.  From  these  experiments  the  following 
results  were  obtained  : — 

Before  experiment :  Negative  in  all  dilutions. 

On  the  first  day  (after  1  dose)  :  Negative  in  all  dilutions. 

On  the  third  day  (after  2  doses)  :  Negative  in  all  dilutions. 

On  the  ninth  day  (after  4  doses)  :  Positive  1  in  50 ;  partial 
1  in  100. 

On  the  thirty-first  day  (after  5  doses)  :    Positive  in  all  dilu- 
tions up  to  1  In  1,000  ;  partial  1  in  5,000. 

On  the  fortieth  day  :  A  similar  result. 

The  Antitoxic  Power  of  the  Serum. — The  serum  tested  was 
obtained  forty  days  after  Uie  commencement  of  the  experiment. 
Three  rabbits  were  need  ;  one  received  the  toxin  alone,  and  the 
other  received  the  same  dose  of  toxin  mixed  with  serum.  All 
the  injections  were  made  intravenously. 

1.  A  control  rabbit,  weighing  1,710  grammes,  received  1  cc.  of 
broth  toxin  intravenously.  There  was  a  fall  of  temperature  of 
8-5°  F.  and  death  occurred  in  four  days,  the  total  loss  of  weight 
being  meanwhile  320  grammes. 

2.  A  rabbit,  weighing  1,700  grammes,  received  1  cc.  of  broth 
toxin  mixed  with  0*5  cc.  of  serum,  and  injected  immediately 
afterwards,  intravenously.  There  was  a  fall  of  temperature  of 
2^  F.  followed  by  a  rise  of  3%  and  a  loss  of  weight  in  two  days  of 
115  grammes.  The  animal,  however,  completely  recovered,  and 
weighed  three  weeks  after  the  experiment  1,800  grammes.  It  was 
killed  on  the  twenty-fith  day  and  found  to  be  normal. 

3.  A  rabbit,  weighing  1,670  grammes,  received  1  cc.  of  toxin, 
mixed  with  1  cc.  of  serum,  injected  immediately  after  mixing, 
intravenously.  There  waa  a  fall  of  temperature  of  1**  F.  succeeded 
by  a  rise  of  2^,  a  loss  of  weight  in  two  days  oi  V2ft  %T«aimfi«^^Ma.^ 
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Arf .  B.  Wo.  p.    etibseqnent  rocovery.     In  twenty -one  days  the  ^^eiffht  ' 
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gTrfmmes,     The  animal  was  killed  in  twenty-five  duys  and  toon 
to  be  normal. 

In  these  esperiaienta  the  aerum  of  the  rabbit  treaiod  witU  ti 
broth  toxin  showed  a  well  marked  agglutinating  powor,  bat  ab 
apparently  a  definite  antitoxic  power,  that  is,  the  serum  mix* 
with  the  toxin  diminished,  althongh  it  did  not  preyent  all  III 
symptome  of  the  toxic  action,  and  the  animala  recovered,  wlul 
the  control  animal  died. 


Experinuml  IV.  J 

A  rabbit,  weighing  1,731)  grammeB,  received,  like  the  animal  \ 
Experiment  III,  five  injections  of  proteus  broth  toxin  snbcnb 
neously,  each  of  5  cc,  a  total  doae  of  25  cc. 

The  first  two  injections,  within  twenty-foor  hoars  of  eac 
other,  caoeed  only  a  slight  rise  of  temperature,  with  sli^ 
diarrhcea. 

The  third  and  fourth  injections,  on  the  eevenlh  and  eighth  da 
respectively,  caused  a  rise  of  temperature  and  no  diarrhoea. 

The  fifth  injection,  on  the  thirteenth  day,  caused  a  slight  rise 
temperature, 

The  total  loss  of  weight  daring  the  period  of  the  injections  « 

200  grammes,  and  Bubseqaently,  after  fluctnations,  the  anim 
gained  270  grammes  in  weighl.  It  died  in  aeventy-nino  daj 
and  no  lesion  was  found  in  the  organs. 

Agglutinating  Artivn  of  the  &fHm.— Before  the  experime 
a  slight  reaction  was  obtained  in  a  dilution  of  1  in  10,  but  not 
greater  dilutions. 


On  the  eleventh  day  (after  4  doses)  there  was  a  imsitive  rejictji 
of  1  in  100. 

On  the  fifteenth  day,  that  is  after  the  fifth  injection,  there  w 
a  rapid  risu  in  the  agglutinating  power  of  the  blood,  aa  tl 
reaction  of  1  in  I.IHH)  was  complete,  and  of  1  in  5,(XHj  partial. 

On  the  fiftieth  day  there  was  also  a  partial   reaction  of  1 
10,000. 

Aniiliixic  Action  of  Serum. — The  animal  was  bled  from  a  vcss 
of  the  ear  on  the  fifty-fifth  day  to  test  the  antitoxic  power  of  tl 
serum.    Two  experiments  were  performed  : — 

A  rabbit,  weighing  2,130  grammes,  received  225  cc.  of  toxi 
mixed  with  9  cc.  of  serum.  There  was  a  fall  of  temperature  < 
3°  F.,  followed  by  a  slight  rise.  The  total  fall  of  weight  wi 
2.50  grammes,  but  the  animal  subsequently  recovered  both  weigt 
and  general  appearance,  and  waa  killed  in  twenty-eight  daya. 
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A  control  rabbit,  weighing  2,220  grammes,  received  intravenously    ^^^-  ^^-  * 
the  same  dose  of  toxin  as  the  first  rabbit,  namely,  2*25  cc,  mixed  Toxio  action 
with  9  cc.  of  normal  saline  solution.    There  was  a  fall  of  tempe-  ^a^on  of 
rature  of  2°,  followed  by  a  slight  rise,  and  loss  of  weight  of  290  ^J^^ 
grammes.    The  animal  subsequently  recovered  both  weight  and  vninris ;  by 
appearance,  and  was  killed  in  twenty-eight  days.  f^a^ 

No  further  experiments  were  done  with  this  serum. 

The  experiment  recorded  has  no  particular  value  regarded  as  a 
test  of  antitoxic  power,  inasmuch  as  the  toxin  diluted  with  saline 
solution  produced  a  less  effect  than  that  diluted  with  serum.  The 
toxin  was  probably  not  highly  toxic,  and  the  Individual  suscepti- 
bility of  the  animal  must  be  taken  into  account. 

Experiment  V. 

A  rabbit,  weighing  2,500  grammes,  received  10  cc.  subcutaneously 
of  proteus  toxin  in  four  doses,  two  of  2  cc.  and  two  of  3  cc. 

After  the  first  two  doses,  given  on  the  first  and  second  days, 
there  was  a  slight  fall  of  temperature,  but  no  diarrhcea. 

After  the  third  dose  on  the  eighth  day  there  vras  a  slight  rise  of 
temperature,  followed  by  a  fall  during  the  succeeding  days. 

After  the  fourth  dose,  on  the  twenty-second  day,  there  was  but 
little  effect  on  the  temperature. 

The  weight  of  the  animal  fell  gradually  after  the  first  three 
doses,  the  loss  amounting  altogether  to  250  granmies.  After  the 
fourth  dose  there  was  a  slight  fall  of  weight,  but  the  animal 
subsequently  gained  more  than  its  original  weight,  and  completely 
recovered. 

This  experiment  differs  from  Experiments  III.  and  IV.,  inas- 
much as  smaller  doses  of  the  toxin  were  given,  and  at  much 
longer  intervals. 

Agglutinating  Action. — Before  the  experiment,  the  reaction 
was  negative  in  1  in  30  and  1  in  100. 

On  the  eighth  day  (after  two  doses)  it  was  positive  in  I  in  25 
and  1  in  100  ;  negative  in  1  in  1,000. 

On  the  fourteenth  day  (after  three  doses)  it  was  positive  in  1  in 
100  and  partial  in  1  in  500. 

In  twenty-one  days  (after  three  doses)  it  was  positive  in  1  in 
500  and  partial  in  one  in  1,000,  and  on  subsequent  days  the  testing 
did  not  show  that  the  agglutinating  power  rose  above  this. 

Antitoxic  Power  of  Serum. — The  serum  was  obtained  by  bleeding 
from  the  ear  on  the  fiftieth  day  of  experiment,  twenty-eight 
days  after  the  last  injection. 

1.  A  rabbit,  weighing  1,230  grammes,  received  intravenously  a 
mixture  of  5  cc.  of  the  toxin  and  5  cc.  of  saline  solution.  Death 
occurred  in  three-quarters  of  an  bour,  in  collapfle. 


AW.  B.  H«.  a. 

Toils  Mtlon 


2,  A  s(>cond  rabbit,  weighing  1,230  grammes,  received  5  ec.  t 
toxin  aud  5  cc.  of  seram,  the  mistnre  being  allowed  to  BOB 
one  honr  before  injection.  The  animal  died  immediately  aft* 
the  injtsction  with  conviilsive  movements. 

3.  A  tbinl  rabbit,  weighing  1,340  grammea,  received  the  eatn 
dose  of  toxin  and  sernm  as  the  last  rabbit,  bnt  the  mixtnre  wa 
allowed  to  stand  two  lionre  instead  of  one.  The  animal  die 
suddenly  before  the  injection  was  completed. 

It  might  be  considered  in  this  experiment  that  the  semn 
instead  of  preventing  the  action  of  the  toxin,  actually  reinforoei 
it6  action,  inasmncb  aa  those  unimals  that  received  the  serum  an 
toxin  died  more  rapidly  than  the  one  that  received  the  toxii 
alone.  This,  however,  wonld  not  be  a  legitimate  conclusion  fron 
this  singleexperimeut.inasmncha.t  rabbits  do  die  most  nnacconnt 
ably  in  convulsions  after  intravenons  injection,  even  of  a  clea 
liijuid. 


A  rabbit.  \veighin^  2,390  grammee,  received   16  cc.   of   protetl 
toxin  in  six  doses,  two  of  2  cc,  and  foor  of  3  cc. 

The  first  two  diisea  (2  cc.)  each  caused  a  slight  rise  of  tempen 
tui-e  and  no  diarrhtna. 

The  thin!  dose,  on  the  eighth  day,  also  caused  a  alight  rise  « 

tempt' rat  ore. 


The   fourth  dose,  i 

effect. 


L  the  fourteenth  day  (3  cc.)  had  the  earn 


The  fifth  dose,  on  the  eighteenth  day,  had  no  appreciable  effec 

The  sixth  dose,  on  the  twenty -second  day,  caused  a  slight  ris 

of  temperature. 

There  was  no  diarrhosa  at  aiiy  time,  and  the  total  loss  of  weigh 
was  270  granimes.  The  animal  subsequently  recovered,  both  i: 
appearance  and  weight. 

Agglutinating  Power  of  Serutn. — Before  the  experiment  Ih 
serum  gave  no  reaction  in  dilutions  of  1  in  30  or  1  in  100. 

On  the  eighth  day  (after  two  doses  =  4  ec.)  a  dilution  of  1  in  ^yt 
wiis  positive  :  1  in  100  partial. 

On  the  fifteenth  day  (after  four  doses  =  10  cc.)  a  dilution  oi 
1  in  UXI  was  complete  ;  1  in  500  nearly  complete;  1   in   l,O0l 

partial. 

On  the  twenty-second  and  Hnbseqnent  days  1  hi  ,500  was 
complete,  and  1  in  1,000  partial. 

Antitoxic  Power  of  S^en/m.— The  animal  was  bled  on  twti 
occasions,  on  the  forty-fourth  day  of  the  experiment  (twenty-first 
day  after  the  last  injection)  and  on  the  seventy-second    day  of 
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Serum  of  tlie  Forty -fourth  Day  of  Experiment.— A  rabbit,  app.b.no.«. 
weighing  1,250  grammes,  received  5  cc.  of  protens  broth  toxin, 
mixed  with  5  cc.  of  the  semm,  and  the  mixture  was  allowed  to 
stand  for  one  hour  before  being  injected  intravenonsly.  There 
was  an  immediate  fall  of  temperature  of  4°  F.,  with  a  subsequent 
rise  to  the  normal,  but  the  animal  died  in  twenty  days  in  collapse, 
with  diarrhoea  and  a  fall  of  temperature  of  nearly  8°,  the  total  loss 
of  weight  being  190  grammes.  These  are  the  symptoms  of  the 
action  of  proteus  toxin. 

A  second  rabbit,  weighing  1,600  grammes,  received  the  same 
dose  of  toxin  and  serum,  the  mixture  being  kept  two  hours  before 
being  injected,  instead  of  one  hour,  as  in  the  previous  experi- 
ment. There  was  a  fall  of  temperature  of  several  degrees,  and 
death  in  under  three  hours. 

These  two  experiments  show  no  antitoxic  action  of  the  serum, 
and  also  demonstrate  the  irregular  aetion  of  the  proteus  toxin  in 
rabbits  of  nearly  equal  weight. 

Serum  of  the  Seventy-second  Day  of  Experiment. — Experiments 
were  made  with  this  serum  to  test  the  toxic  action  of  the  serum 
by  itself,  and  the  efPect  of  the  serum  mixed  with  the  toxin. 

A  rabbit,  weighing  1,900  grammes,  received  5  cc.  of  serum,  mixed 
with  5  cc.  of  saline  solution.  There  was  a  very  slight  rise  of 
temperature  and  no  effect  on  the  weight.    The  animal  recovered. 

A  rabbit,  weighing  1,920  grammes,  received  5  cc.  of  toxin, 
mixed  with  5  cc.  of  ^ine  solution.  This  was  followed  by  some 
diarrhoea  and  a  fall  of  temperature  of  3°,  followed  by  a  rise,  and 
there  was  a  loss  of  weight  of  240  grammes.  The  animal  subse- 
quently recovered,  and  was  killed  twenty-two  days  afterwards. 

The  three  following  animals  received  the  same  dose  of  toxin 
(5  cc.)  and  the  same  dose  of  serum  (5  cc),  mixed  before 
injection : — 

A  rabbit,  weighing  1,240  grammes,  received  the  dose  intra- 
venously immediately  after  mixing.  The  temperature  fell  over 
7°  F.  in  two  hours  ;  there  was  diarrhoea,  and  death  occurred  in 
five  and  a  half  hours. 

A  second  rabbit,  weighing  2,000  grammes,  received  the  same 
dose,  which  was  mixed  one  hour  before  injection.  There  was 
some  lowering  of  temperature,  slight  diarrhoea,  and  rapid  respira- 
tion. The  animal,  however,  recovered,  and  was  killed  twenty- 
two  days  afterwards. 

A  third  rabbit,  weighing  1,420  granmies,  received  the  same  dose 
of  toxin  and  serum,  which  was  allowed  to  stand  two  hours  before 
injection.  There  was  a  fall  of  temperature  of  nearly  7**  F.  rapid 
respiration,  and  death  in  one  and  a  half  hours. 

In  these  three  cases  the  serum  did  not  appear  to  have  any  anti- 
toxic action.  The  animal  that  survived  was  a  large  cmsy  and  its 
greater  vigour  would  perhaps  explain  ita  survival  and  tlie  actkta 

of  the  toxin, 


A  rabbit,  weighing  1,7!^  gi-ammea,  received  2  cc.  of  toxin,  3 
of  saline  solulion,  aud  5  cc,  of  aornm,  mixed  and  allowed  to  sta 
one  honr.  The  aTiinial  was  made  very  ill,  the  temperatnre  ft 
bat  recovery  took  place,  and  the  animal  was  killed  twenty-f 
days  afterwards. 

A  rabbit,  weighing  1,200  grammes,  received  5  cc,  of  toxin,  3 
of  saline  Bolutjon,  and  2  cc.  of  eerum,  allowed  to  staod  one  be 
after  mixing  before  injection.  The  animal  died  in  ten  minnles 
coQvnlsious. 

The  experiment  shows  that  the  serum  itself  has  no  toxic  actii 
in  the  doae  given,  and  that  the  effect  of  a  mixture  of  toxin  ai 
saline,  of  toxin  and  of  sernm,  and  of  toxin,  saline  and  sent 
depends  in  this  instance  on  the  amoant  of  tosin  given  and  w«f 
of  the  animal  to  some  extent,  and  on  its  individnal  snBceptibiU 


i) 


Ejeperiment  VII,  I 

A  rabbit,  weighing  L^^IO  grammes,  received  like  the  one 
Experiment  V!.,  Iti  cc.  of  proleua  toxin  in  six  doses,  two  of  2  ■ 
and  four  of  3  cc. 

The  first  two  doses,  given  within  24  hours,  produced  a  slig 
rise  of  temperature,  but  no  diairhiBa. 


t-  eighth  day,  the  rise  of  temperair 
thirteenth  day,  produced    but   lit 


Af(>-r  the  third  dose,  on  tli 
was  very  littlf. 

The  fourth   dose,  on  the 
effect. 

The  fifth  dose,  on  the  seventeenth  day,  also  had  no  effect. 

And  the  sixth  dose,  on  the  twenty-first  day,  produced  no  obvio 
effect. 

The  weight  increased  50  grammes  after  the  first  two  doses,  b 
then  gradually  diminished,  and  ils  greatest  fall  was  six  days  afl 
the  last  dose,  when  the  total  \oa»  of  weight  was  130  gramun 
The  animal  then  gained  weight,  and  was  eventually  over  4' 
grammes  above  its  initial  weight. 

Aggluthinting  Power  of  Serum. — Before  the  experiment  the 
was  a  iiepitive  reaction  in  dilutions  of  1  in  30  and  I  in  100. 

On  the  ninth  day  there  was  a  positive  reaction  in  dilntions 
1  in  50  and  a  partial  reaction  of  1  in  100, 

On  the  fifteenth  day  in  addition  to  the  above  a  dilution  of  1 

5(K)  gave  a  partial  reaction. 

On  the  twenty-second  and  twenty-ninth  days  there  was 
positive  reaction  in  dilntions  of  1  in  1,000,  and  the  reaction  of  1 
5,OllO  wan  neariy  compiele  and  the  reaction  of  I  in  lO.OOO  w 
partial. 


Antitoxic  Power  of  Serum. — The  animal  wus  bled  on  thrte  app-B^o.( 
occasioDB  i  on  the  thirty-fifth,  forty-eeventh,  and  seven ty-foorth  ToiipaoUon 
days  of  experiment.  ISioHon  of 

the  Toxin  ol, 

1.  Serum  obtained  by  thu  First  Bleedtnif,  thirty-fifth  day  of  ^tra%;fer 
sxperiment,  fifteen  days  after  the  last  iojection.  P'i^[^  "^ 

.  A  control  rabbit,  weighing  1,360  grammes,  received  5  cc.  proteue 
toxin  and  5  oc,  saline  solntion  intravenously.  The  temperature 
fell  5°  F,  in  five  hoars,  and  the  next  morning  had  fallen  2"  more, 
Bnd  it  remained  at  this  level,  with  slight  variations,  till  the  third 
day,  when  the  animal  died.     No  diarrhcea  was  produced. 

A  rabbit,  weighing  1,660  grammes,  received  5  ec.  of  protens 
tozjn  and  .5  cc.  of  serum,  injected  immediately  after  mixing. 
Diarrh<Ba  was  produced  and  the  temperature  fell  nearly  7"^,  the 
animal  dying  within  twenty-four  hours. 

A  rabbit,  weighing  1,486  grammes,  received  5  cc.  of  protens 
toxin  and  5  cc.  of  serum,  the  mixture  being  allowed  to  stand  one 
hour  before  injection.  The  temperatnre  fell  slightly,  and  the  loss 
of  weight  in  six  days  was  380  grammes.  Subsequently  the  weight 
was  regained  and  the  auimal  remained  well.  It  was  liilled  thirty 
days  afterwards. 

In  the  second  of  these  animals  it  does  not  appear  that  the  serum 
had  any  effect  on  the  action  of  the  toxin.  It  might  possibly  have 
Intensified  the  action.  This  deduction,  however,  cannot  be  made 
in  view  of  the  result  of  the  third  animal,  where  the  same  amount 
of  mixture,  allowed  to  stand  one  hour,  produced  practically  no 
toxic  symptoms  except  loss  of  weight.  The  animals  used  did  not 
vary  very  much  in  weight,  and  the  discordant  results  may  probably 
best  be  ascribed  to  individual  peculiarity  of  the  animals. 

2.  Senim  ohtainrd  hy  Blei-ding  'in  the  Forty-Seventh  Day  nf 
Experiment,  thirty-seven  days  after  the  last  injection, 

A  control  rabbit,  weighing  1,810  grammes,  received  intravenously 
5  cc.  of  Proteus  toxin  mixed  with  5  cc.  of  saline  solution.  Profuse 
diarrhoea  was  produced,  the  temperature  fell  over  3"  F.,  and  there 
■was  a  loss  of  230  grammes  in  weight  in  twenty  four  hours. 
Subsequently  the  animal  recovered  and  was  killed  in  thirty  days. 

A  rabbit,  weighing  1,900  grammes,  received  5  cc.  of  Proteus 
toxin  and  5  cc-  of  semm,  the  mixture  being  allowed  to  stand 
one  hour.  Death  occurred  immediately  after  the  injection  in 
convulsions. 

A  rabbit,  weighing  1,410  grammes,  received  the  same  dose  as 

the  last,  the  mixture  not  being  allowed  to  stand.  The  animal 
died  immediately  after  the  injection. 

In  the  two  last  experiments  death  might  be  ascribed  to  that 
accidental  death  which  occurs  in  certain  rabbits  from  any  form  of 
intravenous  injection.  Sadden  death  has  occurred  more  frequently 
in  this  series  of  experiments  than  in  any  I  have  previously  done, 
and  would  appear  to  enggest  tl^t  the  semm  mixed  mtto.V'ti.ft  'wsKva 
IMI31  %** 


r.^lfat.  ;q  eome  way  reinforced  its  action.  Yet  the  semm  itself  in  ib  I 
leactka  doaes  ^ven  is  not  lozic.  An  experiment  of  this  Idiitl  n  I 
Jb^^       described  in  the  laet  ^xpenment.  I 

■w                With  thi«  eenm  a  rabbit,  weighing  1,060  gnuimee,  was  in^eeMd  I 

Bfft^     intraveaooslj',  5  cc.  of  Ih^  semm  mixed   w^lth   5   eo.  of  atSm  I 

^              Eolntion.     Bejond  a  minimal  rise   of  temperature  no  died  n  I 

the  rabbit  was  obaerred.  I 

3.  Serum  oUaiiied  by  BUieding  on  the  SevctUy-fourth  Day^  1 

Ejrperimfnt,  fiftj-foar  days  after  the  last  injection.  | 

The  experimenw  with  thia  senun  were  done  with  iBtber  sroallfr  ] 
doses  both  of  Mrom  and  of  toxin. 

I  Two  control  animals  receired  toxin  alone. 

,  A   rabbit,   weighing    1,370    grammes,  received    intrsv«noad^ 

'  (VS5  cc.  Protene  toxin  and  0-23  cc.  of  mlinc   solotion.     Diarrfaia 

wan  prodaced,  and  an  irregular  l«mperatQre,  with    slight   loM  of 

weight.     KecoTery  enaned,  and  the  aplmal    waf<  killed  ten  dtp 

afterwards. 

A  rabbit,  weighing  1,520  gmromes,  received  exactly  the  sum 
dose  of  toxin.  There  was  a  slight  rise  of  temperature,  bnl  n« 
dtarrbcea,  and  a  loss  of  weight  of  HO  grammes.  The  aoinul 
recovered,  and  was  killed  in  ten  days. 

Four  animals  were  used  for  testing  the  aotion  of  the  seniiD. 

Eai"h  animal  receivcil  025  cc.  of  toxin.     In  additioa  two  animals 
received  2  cc.  of  semm  and  two  received  1  cc. 

A  rabbit,  weighing  2,120  grammes,  which  received  025  cc.  of 
toxin  and  2  cc.  serum,  injected  at  once,  showed  a  fall  of  tem- 
perature and  a  loss  of  weight  of  70  grammes.  BecoTery  took 
place. 

A  rabbit,  weighing  2,300  grammes,  which  reoelTed  0*25  oc  toxin 
and  2  cc.  sertmi,  injected  one  honr  after  mixing,  showed  a  gUght 
rise  of  temperatore  and  a  gain  of  weight  of  150  grammes  in  ten 
days  with  recovery, 

A  rabbit,  weighing  1,970  grammes,  which  received  0-25  cc.  toxin 
and  4  cc.  semm,  injected  immediately  after  mixing,  showed  a 
slight  rise  of  temperatore  and  no  variation  in  weight.  Recovery 
took  place. 

A  rabbit,  weighing  1,750  grammes,  which  received  0*25  cc.  toxin 
and  4  cc.  of  seram,  injected  one  hour  after  mixing,  showed  a 
slight  rise  of  temperatm-e  and  a  loss  of  weight  of  130  grammes  in 
ten  days. 

From  these  experiments  it  does  not  appear  that  the  aernm  had 
any  appreciable  effect  on  the  action  of  the  toxin. 

After  the  last  bleeding  in  this  animal  of  Experiment  VII.,  the 
rabbit  was  injected  with  1  cc.  of  Protons  toxin  intnTeaoosly,  an 
amount  which   ha^  baen  at^o'wix  Viv   Q'Cb»«  vimB»:t&  Nk^  ^Oks  « 


m 


profound  toxic  effect.  It  produced  in  this  animal  diarrhoea  and 
a  fall  of  temperature,  so  that  the  rabbit  was  not  immune  at  this 
period  against  the  toxin. 

In  summing  up  these  experiments,  it  is  obvious  that,  besides 
the  toxic  effect  of  the  Proteus  toxin,  which  has  been  fully 
described  in  the  last  Report,  the  toxic  reaction  is  mainly  shown 
in  the  development  of  an  agglutinin  in  the  blood.  This 
agglutinin  is  formed  fairly  rapidly,  and  in  comparatively  large 
quantities.  The  Proteus  toxin  therefore  in  this  respect  behaves 
like  the  toxins  of  the  Coli  and  typhoid  groups  of  organisms.  No 
very  clear  indication  was  obtained  of  any  large  formation  of 
antitoxin  by  the  injection  of  the  Proteus  toxin  into  rabbits. 
Some  of  the  experiments  apparently  show  that  the  serum  of  these 
treated  animals  does  have  some  slight  antitoxic  power,  but  this 
is  not  constant  in  all  the  treated  animals,  and  the  antitoxin  effect 
of  the  serum  appears  to  be  as  irregular  as  the  toxic  effect  of  the 
toxin. 

Still  more  doubtful  than  the  antitoxic  action  is  the  question  of 
the  reinforcement  of  the  action  of  the  toxin  by  the  serum  of  the 
of  the  treated  animals.  It  was  thought  at  one  time  that  this 
was  quite  an  obvious  result,  but  further  investigation  showed 
that  this  interpretation  might  not  be  a  correct  one. 

More  work  is  necessary  to  determine  under  what  conditions, 
if  any,  in  rabbits  the  Proteus  toxin  can  give  rise  to  an  antitoxin, 
and  it  may  be  that  in  other  animals  the  effect  would  be  different 
to  that  observed  in  the  experiments  with  the  rabbits. 
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Last  year  (1902-3)  I  reported  on  the  bacterioloffy  of  (I)  the 
Tanbridge  Deep  Well  Watere  (Appendix  B,  No.  6),  and  (2)  the 
EvacudtioDS  of  the  Human  InteBtine  (Appendix  B,  No.  5). 

It  18  desirable  to  snmmariBe  these  two  reports  of  last  year  very 
briefly,  as  the  resolts  obtained  have  an  important  bearing  on  the 
investigations  carried  oot  during  VdO'M. 

TnNBBIDQE  DEEP  WELL  WATBR9, 

Aa  regards  the  Tanbridge  d««p  well  waters  (Appemlix  B,  No.  6),  tlie  loanlM 
■bu<*i>d  that  B.  coli  or  tioli-Uke  micTobet>  muf  be  either  absent  from  b  deep  netl 
wiilor  or  detectable  onlj  ocrauionally,  and  then  onlj  when  sabmilting  to  oaltural 
tatB  a  large  volame  of  the  water,  Moroorer,  none  of  tho  coli-like  microbee 
laolntrd  from  the  samples  of  water  rcMemblod  !□  their  biological  atcribQt«s  at  all 
oloael;  the  «Iuif /mi  B.  coli  which  wait  foimd  to  be  preaent  in  orerwhelming 
KbundaDOe  in  the  trenb  feoea  of  healthy  pereoiu  (Appendix  B.  No.  3).  Similar 
n^vtivr  remits  were  obtained  in  the  case  of  the  B.  enteritidis  ^porogcnee  and 
•tMptocooona  teata. 

The  Tnnbridf^  wella  It  shonld  b«  noted  am  not  only  deep  wella,  hnt  draw  thoir 
mpplj  from  a  rir^in  area  (Aahdown  oandi). 

The  resnita  at  Tnnbrldge  ware  thna  -rerj  dlflarant  from  thoae  obtained  in 
oonn«zion  with  the  shallow  wells  at  ChiohMter. 

In  the  report  under  tnounary  the  opportaoity  waa  taken  of  comparing  orildoallj 
the  reaalt«  obtained  in  the  case  of  the  baoteriologioal  examlnatioa  of  (1)  deep 
well*  deriTing   their  water  from   rirgin  iooroee  ;  (3)  shallow  wella  annk   in 

g>llnted  soil ;  (3)  aewage  and  lewBge  efflnenta ;  and  (4)  freah  hnman  fnoaa. 
unbeta  CO  ">^  (*)  oonstltDte  reepMUvelj  Hie  two  extremei  or  polea,  and  tfas 
remarkable  distinctioD  which  can  he  shown  to  exist  between  piue  water  and  liw 
eracnadoD  of  tiie  hnmao  Inteetine  bj  aoonnte  qnalitatiTe  and  qoantltKtlTa 
bMterioloffiosl  methods  waa  oaed  as  a  haaia  for  claunlng  that  Uie  baotcrioeoaplo 
Bnal;eU  of  potable  waters  may  be  of  fnndamental  importanoe.  At  the  same  time 
the  point  waa  not  lost  eight  of  that  the  preeenoe  in  driukiDg  water  of  miorobea 
nndistjngniehable  from  thoae  of  intestinal  ontcome  i«  merely  an  indication  of 
potential  danger  to  health,  and  in  no  senae  measaree  the  "  disease  Tilne  "  of  a 
giren  pollntion. 

Bearing  this  cirenmstanoe  and  other  omoial  difflontties  m  mind,  the  main 
pDFpoae  of  last  year's  report  was  to  make  available  for  fntnre  reference  anoli 
detailed  reoorda  aa  might,  in  conjnnctlon  witli  the  obeervatlanB  of  fellow- worken 
and  when  judged  by  the  teat  of  experienoe,  help  eventnally  to  link  together 
li>e  obaervatlona  of  the  ohemlst,  the  bacteriologist,  the  topographiat,  and  the 
epidemioloinst  in  connexion  with  water  snpply. 

It  waa  indeed  felt  at  the  time  of  writing  the  report  that  there  waa  anoh  a 
dearth  of  available  bacteriological  records  as  regajda  water  snpply  that  no 
oritioal  enrvey  from  the  atandpoint  of  epidemiological  experience  oonld  poaaibly 
be  attempted. 

The  abeence  of  correlation  of  baoterlclogical  facta  with  epidemiologioal 
experience  itanda  at  present  in  the  path  cf  progreas  in  tiiia  important  flc^  of 
Inqiiir^. 


m 


NORMAL  HUMAN  FJSOBS. 


App.  B,No.' 


Beporton 
Ab  regards  the  report  on  the  bacteriology  of  human  f ssoee  (Appendix  B,  No.  5),    Bacterioloslc 
it  will  only  be  possible  to  consider  here  some  of  the  main  facts  obtained  during    oni)BxCTSS 
^  *^^^i      i.  oflfon; 

(2)  Excreta  o 


the  investigation. 
The  following  is  a  brief  statement  of  the  average  results  :— 


Average  results  stated  as  Number  per  gramme  of  FaBoes. 


Test  (IX— Total  number  of  bacteria  (gelatine 
at  20^  0.  aud  agar  at  37^  0.). 

n   (2).— Spores  of  aerobic  bacteria  .. 

„   (8).-B.ooli       

n   (4).— Streptococci       


(6).— B.  enteritidis  Bporogenes  test 

(8).— Virulence  of  B.  enteritidis  sporo- 
genes,  cultures  (rodents). 


(7).— Virulence     of 
(rodents). 


broth     cultures 


„   (8X-Indol  test 

H   (9).— Lactose,  peptone,  milk  test . . 
n  (10).— Bile-salt,  glucose,  peptone  test 
n  (1 1).— Neutral-red  broth  test 


100  miUion,  not  1,000  million. 

1,000.  not  10,000. 

100  million,  not  1,000  million. 

At    least     100,000     (probably    an     under- 
estimate). 

1  million,  not  10  million. 

1  million,  not  10  million  (f  100,000  a  Rafer 
estimate). 

10  million,  not  100  million. 


•100  million,  but  less  than  1,000  million. 


Owing  to  the  overwhelming  abundance  of  B.  coU  in  f aaoes  it  was  not  surprising 
to  find  that  on  the  average  the  figures  for  tests  (1),  (3),  (8),  (9),  (10),  and  (11) 
were  practically  identical. 

As  regards  test  (2),  it  should  be  noted,that  the  number  of  spores  of  aerobio 
bacteria  was  relatively  small  in  contrast  with  the  results  I  have  previously 
recorded  as  regards  soils. 

In  respect  of  test  (4),  subsequent  work  with  different  media  leads  me  to  regard 
100,000  streptococci  per  gramme  of  fseoes  as  probably  an  under-estimate.  It  is 
quite  certain  that  in  some  samples  of  fseoes  the  streptococci  may  exceed  B.  coli 
hi  number.  91  per  cent,  of  the  streptococci  formed  short  to  medium  chains  in 
broth  cultures  ;  of  these  the  majority  formed  short  chains.  85  per  cent, 
produced  uniform  turbidity  in  broth  cultures.  81  per  cent,  produced  acid 
clotting  in  milk  cultures.  Practically  all  the  streptococci  were  either  non- 
pathogenic to  mioe  or  their  pathogenicity  was  open  to  some  degree  of  doubt. 

As  regards  tests  (5)  and  (6),  so  virulent  were  the  milk  ctiltures  showing  the 
*'  enteritidis  change  "  that  it  might  almost  be  said  that  on  the  average  the  two 
sets  of  figrnres  were  identical.  But  a  safer  estimate  wotild  be  to  divide  the 
figures  for  the  B.  enteritidis  sporogenes  test  by  ten,  in  order  to  arrive  at  the 
figures  for  the  number  of  spores  of  this  anaerobe  present  in  faeces  in  virulent 
form. 

The  extreme  virulence  of  broth  cultures  (test  7)  seeded  with  infinitesimally 
small  amounts  of  fseoes  was  a  striking  feature  of  the  analyses.  The  explanation 
might  be  sought  for  in  the  presence  of  (1)  the  spores  of  aerobic  and  anaerobic 
bacteria,  (2)  B.  coli,  and  (3)  streptococci  But  the  number  of  spores  seemingly 
of  anaerobes— certainly  of  aerobe — were  too  few  to  admit  of  thedr  being  readily 
accepted  as  the  causal  agents.  Further,  as  regards  B.  coli,  but  a  small  per- 
centage of  the  B.  coli  isolated  and  inoculated  into  rodents  in  pure  culture  proved 
virulent.  It  has  already  been  pointed  out  that  the  streptococci  were  practically 
non-pathogenic.  Possibly  the  mixture  of  coli  or  of  streptococci  or  of  both  classes 
of  nucrobes  in  the  broth  cultures  were  responsible  for  the  results  observed  m 
regards  virulence. 


Sea-fowl  and 
Fish;  and 
(3)  certain 
Potable 
Waters ;  by 
Dr.  Houston. 
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Ilf.^a7.        tDra«pMtottMt(3)iaa«t  workwM  dsai«,nd 
■ttmipt  to  Unit  togeUurr  on  k  iiiiiiniirtwJw  bMk  t 
bioloKlMl  UfaribntM  of  B.  ooU  in  Imem.    Aboot  I 
lanrtl^Ud.    TUf  munerial  ^ir-"-*— —  ~—  — — 
np  M  loUiMrt : — 


nsioMteot 
vftnrlud 

Mkbl*  " 

sua 


10,000  I 
1,000 


per  oen%.  of  tbe  ^mplaa. 


twentj-four 
fovrteen 


1  poncive  renolt    with  i 


JtMIJUf        

'  Giu'  in  ittalliu''  l/mla'  tvaura 

Arlil  niHl  fiu  fontiatUK  ttiKoir  prplam  mtdlum 

Ada  and  tiu  fyrmaUoii,  laiiim  ptplau  mi4iam 

[Qine-iagar  ftftoni  mtdlam,iiionllct<iratvpicatrttiilUl       

IDukll  prjtom  tuMuM,  Mtd  orbteaehtil  aranarniift,  iMi  gat /onunllomi  .. 

Ntalml  ni  brulk,  ffnmuth-stllam'  JtuoraeiitiK      

i.i*,nBi/(l[iilolinl)rolbenlture«) 

I,nrl'f.  priit<m€,  KUKum  mrliQniilr.mUk  maliaiH  (gru,  atld,  «ad  riot} 

NUniUbrvthiHlluetlunufnUriiHili'nUntff)      

Protiaiui  ant  GipMl  3lnUam  No,  I.  (brieht  rArrrp  ml  MlcHr  h-UAIn  34  kotin) 
rn4ka»trandCasaUiU/idivmSB.II,if>tmcheiapimmaee,iuiM*»lt'"ctdity'i 

N 

■  lllmMUilitiiealtiiTfUViloKfrcrHl.  —  Sa^OO^UiiiailTaUiclhiaeldlty} 

irimknctln  broth  mUwrtUlfalli'i(i-alnliolMni»lt.MTi)] 
lX9lltl<tfiictlo«(^til^""^       


A.  ufe  estimate  would  be  that  at  leMt  90  per  oent.  of  the  ooU-Uke  mlarobaa 
iQTeatlgatad  were  so  markedly  positiTe  in  their  attribntea  that,  ptkotkaJIf 
■peakiiig,  the;  ooDld  not  be  regarded  a»  other  than  tyinaal  B.  eolL 

All  the  B.  ooli  were  inbmltted  to  agglotliiatioii  teats  with — 
(1)  Aati-tjphold  gDinea-pig  aerum. 

(3)  Antl-tTphoid  Berne  eemm. 

(8)  Seram  of  penon  aapplying  B.  ooU  from  frnwc 

(4)  SemiD  of  peraon  mt  Bupplfinfr  B,  ooli  from  feoae. 


uated  WM  greater,  bot  it  Beemed  a«  if  theae  miorobea  w 


m 

'  "During  the  current  year  (1903-4)  the  investigations  have  covered    ^^-^^^  ^ 
a  wide  field,  and  it  will  be  necessary  to  consider  the  work  under  Beporioa 
three  main  divisions.  Mml&mta 


ofa)Bz 

of  MMi: 

Soa^fowlftBd 
Ftffh  t  ud 

DIVISION  I.  ffX'^^ 

Potable 
Wmew ;  by 

^^  Dr»  Houwoo* 

The  Bacteriological  Examination  of  the  Stools  of  Healthy 

Persons* 

Last  year  (1902-3)  I  reported  very  fully  on  the  numerical 
abundance  and  biological  attributes  of  the  typical  B.  coli  of  fresh 
human  f  seces.  This  year  it  was  sought  to  investigate  the  characters 
of  the  atypical  (non-lactose  fermenting)  varieties  of  B.  coli.  As  a 
matter  of  fact  but  little  progress  has  been  made,  in  a  positive 
sense,  in  this  direction  owing  to  the  overwhelming  preponderance 
of  the  typical  forms  of  B.  coli. 

Again,  by  last  year's  work  it  was  shown  that  broth  cultures 
inoculated  with  often  infinitesimally  small  amounts  of  fresh 
human  faeces  were  after  incubation  at  37*^  C.  for  48  hours  usually 
highly  virulent  in  rodents.  This  result  was  the  more  remarkable 
since  B.  coli  isolated  in  pure  culture  from,  generally  speaking, 
parallel  amounts  of  faeces  proved  in  the  great  majority  of 
cases  to  be  non-virulent.  This  year  some  experiments  were 
carried  out  with  the  object  of  throwing  some  light  on  the 
cause  of  the  virulence  of  broth  cultures  of  fresh  human  faeces. 
Some  further  experiments  were  also  carried  out  as  regards  the 
indol  test. 

Lastly,  although  in  last  year's  work  the  streptococci  were 
specially  investigated,  it  was  considered  that  a  much  more 
prolonged  investigation  of  these  micro-organisms  was  necessary 
before  even  tentative  conclusions  could  be  drawn.  Accordingly 
during  the  current  year  no  less  than  300  streptococci  have  been 
made  the  subject  of  special  study.  Work  in  this  direction 
was  rendered  more  useful  in  view  of  certain  observations  of 
my  colleague  Dr.  Gordon.  He,  in  a  preliminary  but  laborious 
piece  of  work,  had  already  tested  multiple  strains  of  strepto- 
cocci derived  &om  various  sources  in  a  large  number  of  liquid 
sugar  and  other  media.  As  a  result  of  this  investigation  he  was 
able  to  discard  as  media  certain  sugars  (and  alcohols)  and  to  accept 
others  as  likely  to  prove  of  practical  value  in  the  differentia- 
tion by  culture  of  streptococci.  In  the  accepted  group  he  at 
the  lime  included  salicin,  saccharose,  lactose,  mannite,  inulin 
and  raffinose,  employing  them  in  conjunction  with  neutral  red 
broth  (anaerobically)  and  litmus  milk.  The  ^'  change  **  produced 
by  the  micro-organisms  in  the  sugar  media  is  not,  of  course, 
one  of  gas  formation  but  of  acidity,  as  evidenced  by  reddening 
of  the  litmus-tinted  media. 


*  TJnleii  otherwiM  stated  the  meibodB  adopted  wen  tli«MuiieMthoeepraotlaed 
daring  1902-3. 


At^r  ti,  Nil  r        It  will  Ihi  mmveniem  lo  effMHaiar  ifl»  liuwiitg  ^nxder  I&viBoi:! 


|I»*|'»*H  IIM 


headkqp 

I",!!  A.  Th"  iitypical  varieties  -wf  B.  «£  fa. 

M.  Tim  (Minm)  of  th«;  rim\r!^ii» '^  ftE^nai    miciu  la    nncsiiiBEi 
with  tiiirmU;  traces  «f  ' 


<  ^    KnrMior  fX|K;rimenu  as  r^^xrir 

l>.  Thn   niiinorical   abandanee  aori   ftittfiHriTai    .uuc*Iiiiu»  s 
Hiroptorocci  in  stcolff^ 

K.  Tlio  vliiilif.y  of  fajcal  rtrepcocflccu 

K.  l*rtm|M»rl.lvo  vaJno  of  the 


V .     Vh*  A  tifpiral  {non-Uietom  fermemiiM^y 

H,  coli  in  Human 


In   nhitlytukf  UiiH  (|U«miion   it  was  thoaeht   af^idBAtis-  "xi   ise 
hiiHoUkiV  iinil  <%)nnifll*H  medium,  and  to  diseaf*!  lU  mjonce? 


i.^'»t*o      V\y\\\\    ^\^^^  \h)  pU(4t  25  ooionies  were  eabcnhnnd  ck  jaifo 

\\S  .Mtt«h  h  (vMu  (•  tmnui«iil)ihO  AiiionKut  all  the  ooloniet  ib  tl 

iMtt    oi  t   >«i«M«««  of   pUtnn,  which  Hhowed   a  **  workable  nvmJbaer '*'  off 

iit«Mnh<      \\Hh  tho«>HivpUoii  of  (M)lonies  1  and  19  aD  the  tv 

•«t«iil  'toil  H<^«  <««  tW  )i%i«tiiM««  {Htpumti  mwlinm  (««»  Table  L) 

.-  f  ;  .* .  /'  .s  »  //  -Tlio  pnHMMlure  wai«  exactly  the  s&zc*  *»=•'' 

.M,M.  I     i.ni  tl».  «»«'mH   wim  ililTiM'i  lit.     In  thin  fltool  the  «t^ep^o^>:^^^i    :■: 

<..|.».i «    .»i«oij.MhiM    oMi\i«Ml    ill    nutnhor    B.    coli.     Even    ::i    rjie       * 

1,  ,.»»»MnM'oi   t.»'ism^  no  ooli  wiTf  encountered,  and  henoe   -:  «-rc"s:L.nr« 

'  •    ,    .•    ■ .»    ///      Thr    prorcnlure   was    a^in    the    fam-r    x*    iz 

1«|.. » ..n»>tH  \  r».««u  <h«'  I /o  pliito  (^noAofto  jframme  of  fa&c<!r''i  el-r'Tjn  ;-S 
.  •«)•  M« ,  «  ^\ .  I .  tn  t<\i«  tiHo  l:)«<(o'ip  (M'ploni*  ni(*<iiiini.     All  gave  acid  ani  ^j-*.  %".  ^-  <o 

■  s       I  ,.'.»/ 1       I'ho  pro<MMlnro  wan  the  same  as  in  Experimen  L 

^.. -MinMilMtM  •  l>«»\\i\»M  w  .MO  iu«il«\  JIM  only  th(>  (//)  and  (//)  plates  shewed  col: 
i<.>i.Mut<<  .Mill  1  )ti>  p t «M\  I Itq  \\-\\\  -tptoail  ovor  tho  Hurface  of  the  platee  in  0:1  ch  a 
iMMMMi-t  -I.-  <•>  nwiV.N  n  tuuli'  ii,»l>lo  lo  losort.  to  Btibculture. 

r  .  .  .•  .1  ;  . .  ,  I  riio  pixH^Hhiri'  wuh  the  same  as  in  Experiment  I. 
M»..  pi.%1,..  h,.w»\«M.  p».«\..1  <oo  ilihito.  Novorthelefl!*  two  coli-like  colonies 
i«i>.<ui  I  lit)',  initio  l<«no><(  lUliHioM  pliHo  i,r^\v(>rt>  HnlK3ultured  in  lactoee  peptone 
iiiitUinii      Mi«()i  (iMiMoil  niMil  iiiiil  »;aM  miil  mo  \v(*rtMliscarded. 

r^  >'.'•  t^i.  -It  1  I*  .V  . .  »  I  .'  Vho  piiHMMluro  romained  the  same.  12  ooionies 
Immii  »i»»'  \,  \  («!.»«»>  t  ,,,„.,',,.,  x,,  ni.innuo  ol  firooH)  were  subcultured  in  lactoee 
lu.|iii»uo  imMihnn       \ll  <»mhi.',I  luul  noil  K'***.  '*'*d  wiTC  discarded  in  oontf^nenoe. 

/»»•./"»,  v/  I  //,  A,.. ,»  I  //  I'ho  pnH'mlnro  remained  the  same.  From  the 
(/•^  pliHi«  t  t,,,i.\.i.i,i  H««'»»«M"  "f  luM«oH>  I'J  HiilHuiltures  were  made  into  lactose 
pi«ptiiMo  iiHMliiiiii.     UmI  i\\\  (ho  oiiliiiios  l'onn<Hl  noid  and  gOA. 

/>/if»» ••/<•«/  I  ///.,  />'.;;',  s  \  III  riio  ])nM><Hiuro  rtMnainod  the  same.  100  sab- 
«Mil(un»M  w«»n»  nwnio  in  I.ioIomo  |M'piono  niodimn,  SO  from  the  (a)  plate  Cn5<5Si55 
jrr.iinnio).  17  from  (lio  (/•)  plulo  <  ,a.x.\,\,A,A  KriunnuO.  and  3  from  the  (<•)  plate 
Ciooo'onon  Kniunno  of  fMiM'M).  All  (ho  oultnroH  formed  acid  and  f^as  with  the 
exooption  of  four  tiikoii  from  (ho  (/*)  plii(4»  {^s^^r  Tublo  I.). 

Exptrnnrnt  1  A*.,  Fti  «v'.«  /  A .  Tin*  pnwMvhiro  romained  the  same.  16  snboaltures 
were  made  in  lat^t^w*  i>cptono  modinni  from  tho  (^z*)  plate  (tooiAjoou  fiTramme  of 
foDces).     All  ^avo  ncid  and  ^as. 


X.—Tha procedure  remained  theMni«.     ao snbcnltntM     APf.M*o.* 

BIO  made  in  lactose  peptone  medium  from  the  (»)  plate  (tttoooo  (frannne  of    Kgpof,  on 
XKe).     All  gave  aoid  and  gas.  BaaMrloloo' 

SmperiiiitM  XI    Facet  X/.— The  prooednre  remained  the  sanle.    The  plates   ^^f^^ 
■ored  too  diluM  for  prnotiEat  paryoae*.  henoe  no  Mubculturee  were   made  into   „[  M^n : 
etose  peptone  medinm.  (2)  Excret* 

Eeperipient  XT}.,  Frfcet  XII. — Same  reraarkii  ox  under  Erperimfint  XI.  »^  ;  and' 

ErperinuTHt  XIII,,  Freeet  XZ//.— Same  remarks  as  under  Experiment  XI.  ^'^'J^ 

Erperimeid  XIV.,  Fircci  J'71'.— The  procedure  remnined  the  same.  20  lactose  waWrej  bj 
9tone  uoUures  were  made  from  the  (*!  plate  (maiaoo  Kii"nnie  of  fteoea).  AU  Dr.  Hotuton. 
n«  acid  and  gas,  and  so  were  disoarded. 

BrperimifHl  AT.,  F.fcftt  AT.— The  procedure  remained  the  same.  20  laotoee 
~'^)ne  cttlturea  were  made  from  the  (ft)  plate  danjoso  gnmme  oE  tieoea).  All 
ITS  acid  and  gs«,  and  so  were  rejected. 

Ej-perimmt  XVI.,  Fin-ti  XVI. — Same  remarka  aa  under  Eiperiment  XI. 
E-eperiment  XVII.,  Firf/a  XVII.— The  procedure  remained  the  same.     Fiye 
ibcnlturee  were  made  in  lactase  peptone  medinm  :  four  from  («)  plate  C^gnAran 
nunme)  and  one  from  (*)  plate  [iiraifniii  graiiime  of  (teoea).    All  gave  acid  and 

Re[MTimfiil  XVUI.,  FcFiY,  . 
14  lactose  peptone  oultnres  were 
'"      ~      All  gave  acid  and  gas. 

SrperiviFnt  XIX.,  Firrft  XIX. — Same  remarks  aa  under  Eiperiment  XI. 
In  summary  of  the  foregoing  all  that  need  be  said  is  that  out 
257  ailoiiies  isolated  from  12  stools  no  less  thatt  251  produced  acid 
and  gas  in  lactose  jiepfune  medium.  As  regards  the  remaining 
six  (about  2"34  per  cent,  of  the  whole)  coloniea  which  did  not 
ferment  lactose,  their  attributes  are  set  forth  m  the  accompanying 
table  (Table  I.),  On  the  baaia  of  these  experiments  it  would 
seem  that  in  the  normal  stools  of  healthy  persons  atypical  rmti- 
lactose -fermenting  coli-like  microbes  are  much  fewer  in  number 

tthan  typical  lactose -fermenting  B.  coli.*  This  need  not,  however, 
be  troe  aa  regards  the  stools  of  diseased  persona,  the  dejecta  of  the 
lower  animals,  and  even  the  evacuations  of  healthy  persona  fed 
on  special  diet. 

In  last  year's  work  (1002-3)  92  per  cent,  of  the  coli-like 
microbes  isolated  from  normal  human  fioces  fermented  lactose 
typically.  5  per  cent,  gave  feebly  positive  reanlts.  Only  3  per 
cent,  gave  quite  negative  results. 

I  There  can  be  no  question  that  to  accept  the  presence  in  a 
Water  sample  of  non-lactose  fermenting  coli-like  microbes  as,  by 
itself,  indication  of  potentially  dangerous  fouling  of  a  water 
supply  involves  a  considerable  element  of  responsibility.  Bat 
the  degree  of  i-esponeibility  to  be  incurred  is  not  easy  to  gauge 
In  the  absence  among  other  things  of  adequate  knowledge  of 
the  life-history  of  all  the  coli-like  microbes  primarily  of  intes- 
tinal origin  but  continuing  their  existence  under  saprophytic 
conditions.  ll  seems  at  all  events  certain  on  the  basis  of 
last  year's  work  that,  whereas  in  fresh  human  fsces  over 
90  per  cent,  of  the  coli-like  microbes  which  ferment  glucose  also 
ferment   lactose,   in   waters    known    to   be   sewage -polluted   the 

*  It  needs,  however,  to  be  remembered  that  a  miorobe  may  be  present  in  a 
stool  in  considerable  number,  but  that  its  presence  maj  be  "  moeked  "  b;  the 

IOTBTwhelming  preponderance  of  other  bacteria.  In  such  a  case  unless  some 
■elective  medium  is  known  aad  used  or  reoourse  bad  perhaps  to  animal  inoculatioii 
•B  a  "  sifting  process  "  the  microbe  in  queatjon  may  easily  be  overlooked.  It  is, 
Indeed,  apt  to  be  characteristic  of  bacteriological  work  that  the  many  attrMt 
UtsntJort  to  Ibo  axelntion  of  the  few, 


It 

1    ti 
ft'' 


otUJEio 

Fldi;ud 
UXMTtalg 


«i< 

m  B^n.  7.  Qamber  of  gIncoBe  fermenting  bat  non-lactose  f erm  entinif  bact« 
Deport  on  is  proportionately  greater.  It  is  easy  to  say  that  the  glaci 
StS^ifH!^  fermenting  bnt  non-lactoae  fermenting  microbes  shonld 
ignored  as  evidence  of  undesirable  pollntion.  Tet  the  E 
remains  that  glucose  fermenting  bacteria  of  any  sort  are  co: 
monly  absent  from  100  or  more  cobic  centimetres  of  pach  wai 
as  is  remote  from  the  possibility  of  objectionable  poIluti( 
Nevertheless,  although  certain  glucose  fermenting  and  lact( 
fermenting  coli-like  microbes  appear  to  have  little  or  no  clai 
to  be  associated  with  recent  human  intestinal  pollution,*  t 
absence  of  ability  to  ferment  lactose  as  well  as  glncose  aifon 
generally  speaking,  special  presumption  of  the  absence  of  u 
desirable  fouling  of  a  water  SKpply.f 

Table  I. 

Showing  the  results  of  aabculture  of  257  coli-like  mierob 
isolated  from  normitl  human  feces  with  the  view^  of  stadyii 
the  biological  attribntes  of  the  atypicatl  non-laclose-fermei 
ing  varieties. 
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Xo      flroMh  Greeni-h  Nejatiie     A^-iJ,         No           X 
visiblp'     and     |  vpIIok                          no           (faa.         n 
Imnge.  dutincl      fliior-                          riot. 
a,iUiir.    e».eo,-e.                   ' 

No*.  3  to  lM.-I.o[al«l 
-tool  I, 

.U-id 

An  all  Ihene  mu-rotwa   iormnl    iu.'id  and    pi-    in    laci 
peptone  euUure-  Ibey  wcrr  not  siudii-d  lurilier. 

N-o.  IC-lsoiBled    from 

ioi. 

Subcultures  (torn  Ibia  [Eilled  to  erow. 

Xo«.3l  to_35.-Isoliilert 
tromj,„J.„„erammc. 

iS 

As  all  ibmf  mi.robf'   [orineil   avid   :iad   ^lu,    in    lac: 
peptone  eulmres  they  were  not  studied  further. 

Ko«.26to36.-IsolHtod 

Arid 

An  nil  thew  ml.TOb»>B  lomu-d  acid    und    .-nn    in    L.,-i 
poplone  culture*  thoy  were  aol  irtndied  f  unh.T. 

So*.    T..   W.— I<olai.il 
trom^,.,JJ„..gtninnif, 

anil 

All  lioth  Iheiie  mitTobe-  lormed  »oid  unj  ira*  id  laet 
Ijei>lone  cultiuw  they  were  not  studied  further. 

Ik^?'-""'" 

HBd 

"  i*lrton,-  i-iilturi-  they  were  not  studied  lurt'her. 

So-.  HI  lo  C-Iiolatwl 

sr,  ?*••'"""■ 

■IDd 

A-  nil  the^e  uii.rol-es  .'ormed   ucid    nod    itn-   i-i    i.,.-; 
peptone  eulture*  tli^y  were  not  studied  further. 

•  For  eiBinple,  Jome  liquefying  chromogenio  (yellow)  coli-like  niicro 
iMilated  from  oyscere,  waters,  ore^»  and  otber  mnt^rtaU. 

t  Thwe  records  tnnr  pnssiblj  Kerve  as  useful  -controls"  to  tboe*  inve^tiicat 
who  seek  to  awtociate  certain  human  diseases  with  the  presence  in  tha  iiit«*ti 
of  the  sofferen  of  specific  non-Uctoee  fermeDling  microbes. 
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r,8  Ibey  were  not  studied  further. 
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sad 
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■Tea  ther  were  not  rtudied  lurther. 
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Add 
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mIcrobM  formed  add  and  gaH  in 

iB^loin 
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gnunme,«loot£t: 
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and 

ree  Ihey  were  not  .todled  further. 
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N  OS.  in   to  3ia— Ibo- 

Afl     till     tbBBO 
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N«L  238   to   a«.-l«- 

Add 

As  rail  thew 

mioroben   formed  add  and  gaa  In 

laotoM 

iTrlfSmrK^iittf 

eu 

peptone  Fult 

rei  the;  were  not  utadled  farther. 

Xo.  343.-I*Ut«d  trom 

Ai  thl»  mlcrob 

le  {ormod  add  and  gaa  ID  lactote  oeptons 

iffe"'™"'"''"^' 

and 

medium  it  v 

ND8.34UoSe7   ..        .. 

Acid 

A«  all   tberc 

mlnrDbM   formed   add  and  gas  in 

U.-'tow> 

ROB. 

peptone  cul 

una  they  were  not  studied  further. 

ApP.B,Ho.1, 

BactertolafllH 
BxamlnMK» 
otmBxolMk 

mEiontooC 
Sea-lOTrlMd 

-       WtabW    - 


•  1  CO.  of  a  18  hotir*'  broth  cnltura  (incnbated  at  ST°  C.>  iDoaiilal«d  mbcntoneoiuly  Into  a 
goloea-plg.    The  aninial  waa  only  illghtly  alfeotad  and  reoorored  tiom  the  eSeeta  of  lh« 
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Quinmr^gB  (a')  aii<{'(^'5  both  died  within  34  hoiun.  From  the  heait'a  blood 
of  (i')  gnincB-pi|;  &  ooli-like  microbe  (miorobe  II.)  was  isolated,  and  from  the 
beorfi'ii  binod  of  (li')  guiiiPii-pig-  another  ooli-Uke  microhe  (microbo  III.1  and  & 
well  a  ./"'  r;,  r^t.rpptwoccim.     Tho   biological   attnhut^  of  mi.Tol>««   11.  and  III. 


.■   II. 


of  :l  4H  1] 


I    II. 


injeoted  Bnbcntaneonsl;  into  a  gtii>ie«-pig.  A  loooUsed  aweliin?  ooourrad,  but 
the  auiouJ  recovered.  A  preouel;  Himil&r  result  was  obtained  as  repuida 
miorobe  III.  Two  mioe  were  inoonlated  snboataneoasly  each  with  1  CO.  of  > 
48  honrs  broth  oaltore  of  the  ^tMry  stceptooocous  mioro-oT^Qiam  preWoaalr 
Blinded  to.  The  remilt  was  uenatiTe.  Another  gulneft-tdg  wm  inomuated  witb 
a  mixtore  of  OS  oa  of  the  atreptoooooos  broth  onltme  »nd  O'S  oa  of  tiM 
miorobe  III.  bioth  onltnre.  A  lookliaed  awelUng'  derelopad,  bnt  ttaa  taimtl 
Teoorerad. 

BxperirneiU  III.,  Facet  III. — In  thfa  esperfment  three  gwnea-piga  («',/',  fO 
were  inoculated  with  1  oo.  of  broth  cnltnraa  representiiif  («)  innABiini  Cfj 
TVBakivuvi  "I'd  0)  ibbbAbbbb  reipeotivelj  of  a  frnmme  of  foMe.  Gniaea-pig 
(«■;,  Dnt  not  ^nea-pigs  (f)  and  (a'),  ^i^  within  two  Amjs.  From  the  heut^ 
blood  of  (b')  gninea-pig  a  ooli-like  microbe  (microbe  lY.)  wat  isolated  (see 
Table  II).  1  oo.  of  a  brotb  ooltnre  (18  honrs  at  31°  0.)  of  mloroba  IT.  ww 
injected  anboataneonil;  Into  a  guinea-pig.  The  animal  died,  bat  not  until  tha 
third  day. 

Bcperimmd  TV.,  Faeet  IV. — In  this  experiment  the  prooednre  waa  modified. 
Instead  of  broth  onlturea  bile-salt  ^loooae  peptone  caltnres  were  nsed.  Thia 
medinm,  although  not  speoiflo  for  B.  ooli,  does  not,  at  all  events,  enoourage  the 
active  giDWth  of  moat  speoies  I'f  microbes  which  do  not  belong  to  the  ooli  group. 
Three  gnlnea-pigs  (i',  c',  iT)  were  inoonlated  with  6  co.  of  blle-ealt  glnooee 
peptone  oultores  repreeenting  (J)  ioAdh,  (f )  TUifctrB,  wd  (li)  itoAbt™  reepeo- 
tirel;  of  a  gramme  of  tm/aei.  The  onltures  proved  ver;  vlmlent.  nom  the 
heart's  blood  of  (i')  guinea-pig  a  ooli-like  microbe  (microbe  V.)  wa»  itolated 
(fee  Table  II.).  1  oo.  of  a  brotb  onltnre  (18  hoora  at  37°  C.J  of  microbe  T.  waa 
Injected  subantaneously  into  a  guinea-pig.  The  animal  developed  a  big  swelling-, 
bnteventoally  recovered. 

Rtp»Time»t  V.,FiBoetV. — In  thisexperimentthreegulue*-plgs(d',  A',  (i'}wai« 
Inoculated  anbcntaneooalT  with  bile-salt  glnoose  peptone  omtarei  lepreMntliif 
(•)  tAw  W  raioTn  »nd  (a)  n,^^  reiV«)tiYelj  of  a  gnmrne  of  f wm  Oaine».plga 


— Hie  Cause  of  the  Virulence  of  Broth  Cultures  Tmiculatfd  with 
Mitiule  Amounts  of  Human  Fcvces,  and  Incubated  at  91^  G. 

/•n-  4S  hours.  i 

It  hae  already  been  pointed  out  that  in  last  year's  work  (1902—3) 
dilficulty  was  experienced  in  accoanting  for  the  fact  that  broth 
cnltures  iijocnlated  with  minute  ameante  of  hnman  ftecea  proved 
highly  virulent  to  rodents,  whereas  broth  colturPB  of  B.  coli 
inolated  from  parallel  amounta  of  ihe  same  mat^^rial  were 
commonly  either  non -pathogenic  or,  at  all  eventa,  not  viralent. 

The  following  experimeniB  were  carried  ont  with  the  object  of 
throwing  some  light  on  this  problem  : — 

Experiment  I.,  Firitt  I. — Broth  onlturci  were  sevenilly  inoonlated  with  (a) 
lonnT  (*">  ininft'  C''J  moVna,  ('')  TOTiAnnm  W  iojfd'boito,  C/)  TOdfrnoonB.  (ff) 
fn»WosB7n'  ^'^^  V'')  mrnm^Bm  '^^  '  gramme  of  fswee.  The  cnlture*  were 
incubated  at  37°  C.  for  two  dajs,  Orowth  oooorted  in  all  the  tnbea  except 
coltares  (/)i  Or),  (*)■  Two  gninea-piBs  (•/',  e')  were  inoculated,  the  one  with 
1  oc.  ')f  (d)  and  the  iithsr  with  I  cc  of  (»)  tinlture.  Guinea-pig  {(•')  was  Beemiuglj 
only  slightly  affected,  but  guinea-pig  (rf')  died  on  the  second  day.  From  its 
heart's  blood  a  miorobe  (microbe  L)  was  isolated  in  pure  culture.  Ita  biological 
attribut«a  are  set  forth  in  Table  II.  I  oa  of  a  48  honrs'  broth  culture  of  this 
miorobe  (microbe  1.)  was  iajectedsuboutaneoosly  into  a.  gainea-pi^.  The  animal 
rtied,  I)ut  not  until  the  third  day,  so  that  it  oould  not  be  said  that  mtorotM  L  waa 
highly  viralent. 

Bj-^Frimttnt  II.,  Factt  l/.—In  thia  experiment  five  gnineo-pigB  (a',  ft',  e',  (T,*") 
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(&'),  and  (r') had  awoUen  bellies,  andwerodeoidedtjIU  wJChln341ioQre.  Bnioea- 
pig  (o'>  Bnooumbed  in  leas  than  24  honrs.  From  Wie  h3Ti*neniio  aito  o(  inooula- 
tion  (guinea-pig  u')  a  ooli-like  microbe  (miorabe  TI.)  was  isolated  (kb  Table  1I.)< 
1  00.  of  a  broth  onltare  (43  bouH  aC  37^0.)  of  microbe  VI.  was  injected  sub- 
oataneoualy  iuCo  a  guinea-pig.  The  animal  sniforeil  from  a  localised  swelling 
and  remained  ill  for  several  dajs.  but  it  erentuolly  reaovered. 


.1(1) 


of  Man ; 

(21  Eicre 
RaferUmint  VI.,  Faeej  I'/,— In  tbis  eiperiinent  the  effect  was  tried  of  inocu-  |^'™i 
latiQ)f  )^inea-pi>;a  <!UbuutaDeoiial;  vith  filtered  and  uuUltered  bile-ealt  glocose  (j)  oeVtali 
peptone  onlturea  of  Iseo^  and  with  heated  idiid  unhealed  broth  oultores  of  the  Potabla 
same  material. 


,  t}  representing 


A. — Bile-aalt  glncme  peptone  oultttres   (a,   ft,   e,   d,  »,  f,  a,  i 

respeativel7  -nfca.  inimt    Tmnnm.    rmjiniro-   TtroA^o.    lOTnFion-i.^ „. . 

nnrnntnnnrm  gfamnie  of  fasoos  were  mixed  together  in  a  sterile  Tesael.     Part  of 
the  miztiue  was  filtered  ibrongh  a  sterile  Paeteni  filter. 

Goinea-pig-  (u)  was  inoonlated  with  "i  cc.  of  iinfiltered  inixtnie. 
„         (A)  „  „  „  filtered  miztuie. 

Uninea-pig  (u)  i>eemed  at  first  to  be  leae  affected  than  guinea-pig  (i).  Later, 
however,  it  grew  worse.  The  abdominal  wail  nloeraWd,  but  it  eTsntnallj 
recovereii.  Qninea-pig  (A)  wiu  very  ill  during  the  firat  34  hours,  although  there 
was  little  or  no  Bwelling  at  the  site  of  inoculation,  and  waa  expected  to  die.  Ita 
Qondition  gradually  improved  and  recovery  ttrok  plsoe. 


Dr.  Booi 


Goinea-pig  (a)  w 


>  iootjulated  with  2  a 


Quinea-pig  (a)  seemed  at  Bnt  to  be  less  affected  than  guinea-pig  (i),  It  got, 
however,  progressively  woree  ;  a  big  swelling  (leveloped  at  the  site  of  inocula- 
tion, and  death  occurred  on  the  third  day.  Oninea-pig  (b)  had  little  or  oo 
swelling,  bat  dnrlng  the  first  SI  hours  appeared  to  be  more  affected  oonati- 
tntjonally  than  guinea-pig  (i).     Nevertheless  it  eventually  recovered. 

Experiment  VII.  Facet  VII. — A.  Bile-ealt  gtnoose  peptone  cnltures  (a,  b,  e,  d, 
,   f.    s)    representing   iMpeoMvely    r„W.    re*on.    imAnra.   TnoWn.   nraAroni 
'  '  sam  gramme  of  fscaa  were  mixed  tegether  in  a  sterile  veaeel. 

«  was  filtered  tbrough  a  sberUe  Fasteur  filter. 


f^rt  of'the  1 


Guinea-pig  (o>waa  inocnlated  with  10  o 
W  


,  of  nnSltered  n: 
filtered  mixture. 


I 


Quinea-pig  («)  developed  an  enormous  swelling,  and  uloerution  of  the 
abdominal  wall  oocnrred.  On  the  fourth  day,  however,  it  was  alive  and 
appeared  te  be  reoovcriog  from  the  effects)  of  the  injection.  Oninea-pig  (Ji)  woe 
much  less  affected  ;  bad  little  or  no  local  swelling,  and  was  lively  and  well  on 
the  fourth  day. 


B.  Broth  oaltnrea  (a. 
'essel.    Fart  of  the  mii 


c.  "i.  ^./)  tepreseatiag  Wbi..  nrioo.  tWooo.  loniooB. 
Btrrammeof  fEBoes  were  mixed  together  in  a  stenle 
«  was  heated  to  6o°  C.  for  \i  minnt«s, 


i 


Guinea-pig  (<•}  was  inoonlated  with  5  oo.  of  nnheated  onltnre. 
„  (It)  „  „  „  heated  culture. 

Gninea-plg  (a)  developed  a  big  swelling  and  died  on  the  third  day. 
Guinea-pig  (/')  appeared  te  be  but  slightly  aSeirted  and  was  alive  and  well  on 

:he  foorth  day. 

Kejierxmral  VII f.,  Fi/'fet  VIII. — A.  Bile-datt  glucose  peptene  oultniea  (a,  b,  e, 
i,  «)  representing  respectively  ^a.  taAsB.  iHonoo^  iiraiiroo.  a"^  iinnfetra?  ">'  » 
gramme  of  fnoes  were  mixed  together  in  a   sterile  voesat.    Part  of  the  mixture 
filtered  tlurangb  a  sterile  Pasteur  filter. 


Guinea  pig  (a]  was  inoculated  with  I'l  oo.  of  uoSltered  mixture. 
„         (ft)  „  „         10  M.  of  Alterad  nuxtnre. 


Mfcnibc    (mlcrolw  VIl.)   i 


»  aiMibmai  wiUds  M  ko«M.    IK  v 


I   imlaUd   from  tke  i 


TftUt-  II.)     1  oe.  of  ft  broth  cnlUie  ((«  bou*  u  3^  a)  o< 
iniooled  sabcnlaiMOiulf  into  ■  asiaek-piK.    The  ulmal  tisdl 


of  the  lllt«r«d  aiixtom  p 


----.= injooled  sabcnlaiMOiul/ 

ot^^s«KM«  i»y^  bolcmtnaltf  reoonred. 

ff,  f^l!?**-?         Aj  itnrd*  Knine^pig  (i).  the  injeetioA  of  10  o> 

rMiud  r>ta]  wTihia  S*  konn. 
tnmrWa 

P*"***  B.  Broth  eulturM  (d,  A.  r.  i.  e>  repreaentiag  rtapecdrelT-  tvWi 

nlj^Mn.  iTOinBtJ-Wwl  iirmUiT!  "f  •  eiMome  o(  f>»^  wen.  mind  ' 

rcwrL    Part  of  the  mixtore  vm  bmtei  to  ^  C.  (or  15  tun 


>  of    Ui«    i>oanIa:>i>a  (■■ 
micrabe  TIL  <■  J 


GaJDM-pig  (I)  ^i^^  within  24    hoam  sod  •  coii-IIke  microbe  (mierolK  VULJ  I 
WW  JMiUted  from  itx  9pl««n  (av  T&ble  II.).     I  en  of  a  broth  oaliore  (48  hoo      * 
.ir  C.)  of  microbe  VIII.  wm  iDocaUud  ^nbcutaiieoiulf  inLo  a  gaiae^-sig. 
ftnimsl  diud  on  the  j^oomi  day. 

t»  foQDd  to  be  moribatid  oa  the  daj  foDawiil  ' 


Speaking  in  the  firet  instance  of  the  experiments  in  vrhicb  tbe 
primary  broth  cnltares  made  from  the  fsecjs  proved  vjmleni  to 
guinea-pig»,  it  is  to  be  noted  that  iisnnUy  B.  coli  or  coli-Uke 
microbes  were  isolated  from  the  dead  rodont,  biit  that  secondary 
broth  coltureH  of  these  microbes  were  not  as  pathogenic  as  perhapd 
might  have  been  anticipated.  Thna  in  Experiment  I.  microbe  L 
did  indeed  kill  the  aniiiLal,  bat  not  antil  the  third  day.  In  J 
Kxperiment  II.  microbes  II.  and  III.  ininced  only  a  localised  * 
i4i\eiling.  In  Experiment  III.  the  result  was  the  same  as  in 
Experiment  I.  In  Experiment  VIII.  (B),  however,  microbe  VIII. 
killed  the  rodent  within  two  days. 

Homewhat  similar  resulta  were  obtained  as  regards  the  bile-aalt 
kIucohg  peptone  cultarea.  Thus  in  Exporimept  IV.  microbe  V. 
prodnced  a  big  swelling  but  did  not  kill  the  inoculated  rodent. 
Himilar  results  were  obtained  in  the  case  of  microbe  VI.,  Experi- 
ment v.,  and  as  regards  microbe  VII.,  Experiment  VIII.  Never- 
theless the  fact  that  the  bile-salt  glucose  peptone  cnltnres  were 
not  uncommonly  virulent  favours  the  supposition  that  the  caose 
of  the  virulence  was  due  to  B.  coli  or  eoli-like  microbee  Btnce  this 
miidinm  does  not  inhibit  the  growth  of  this  group  of  bact«ria  bat 
retards  or  prevents  the  active  maltiplicatiou  of  moat  other  micro- 
organisms. 

Next  as  regards  the  filtered  as  compared  with  the  "  nnfiltered  " 
bile-salt  glucose  peptone  cultures,  and  the  heated  as  contrasted 
with  the  "unheated"  broth  cullures.  Seemingly  both  the 
tiltered  and  heated  cultures  may  on  occasion  prove  pathogenic  it 
not  virulent  to  rodents.  But  while  the  products  of  the  bacteria 
may  conduce  to  the  observed  virulent  effect  of  cultures  in  which 
feecal  microbes  have  been  grown,  the  resnlts  seem  to  indicate  that 
the  presence  of  living  microbes  are  essential  to  ensure  the  foil 
virulence  of  such  cultures. 

Speaking  of  the  experiments  as  a  whole,  the  resnlts  appear  to 
ehow  that  the  prodncts  of  tbe  growth  of  the  bacteria  may  assist 
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in  producing  the  Tirnlent  effect  observed  in  rodents  confloquent    aw.^*T. 
on  injection  of  cnltnreB  previoHBly  sown  with  minnte  amounts  of  Baporton 
f»ceB,  but  tiiat  the  presence  of  a  mixture  of  living  microbes,   g^J^^Sn 
probably  belonging  to  the  coli  group,  is  necessary  to  eoanre  the   or  mExontB 
full  virulence  of  sach  cultnres,  (gj  sionte  oi 
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Showing  the  reaults  of  sobcnltare  of  microbes  isolated  from 
rodenta  which  had  died  as  the  result  of  injection  of  coltnres 
previonsly  inoculated  with  hamas  fteces  and  incubated  at 
37°  C.  for  two  dayff. 
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C.  Further  Exiterimenta  at  regards  the  fndot  Test, 

By  the  iadol  test  is  meant  agcertaining  the  smalleet  amoaol 
a  material  which  when  sown  in  broth  caltares  and  incubated 
37^  C.  for  five  ilays  is  capable  of  producing  indol. 

Last  year  (1902-3)  it  was  pointed  out  that  in  human  tasces 
indol,  bile-aalt  glucose  peptone,  nenlral  red  broth,  and  lact 
peptone  milk  t«sts  gave  resulte  broa<lly  parallel  with  each  odi 
and  parallel  also  with  the  number  of  B.  coli  present. 

This  year  ( 1903-i)  some  further  records  as  regards  the  ioi 
test  may  be  given. 

Stool      I.  1  million,  not  10  million 

II.  10  thousand,  not  100  thousand 

III.  1,000  million,  not  10,000  million 

IV.  1  million,  not  10  million 
V.          lOthoaaand.  not  100  tbonaand 

VI.   10,000  million 

Vn.        100  million,  not  1,000  million 
VIII.  10  million,  not  100  million 

The  resnlta,  as  in  laet  year's  work  (1902-3),  were  very  variab 
bnt  DBually  the  nnn»ber  of  indol-produoing  bacteria  was  ve 
great.  This,  of  courss,  is  dne  to  the  enormous  namber  of  typi( 
13.  coli  in  hnman  feecee. 


indol  produd 
bacteria  pei 
grtanjnetA 
fteces. 


P.  jTA*  Numerical  Abundance  aiul  Biological  AtlT-ibufes  "J 
StrepiococH  in  Normal  Stools  * 

Nineteen  stools  were  examined  and  over  300  streptococci  wi 
made  the  subject  of  special  study. 

The  streptococci  were  examined  in  three  series  of  100  in  ea 

neries. 

In  the  first  series  (^streptococci  1-100)  I  used,  at  Dr.  Gordo: 
suggestion  in  regard  of  the  sugar  media,  in  the  first  instar 
a  sugar  free  broth  prepared  as  follows  : — Ordinary  broth  v 
inoculated  with  B.  coli  and  incubated  for  several  days  bo  as 
allow  B.  coli  time  to  split  up  any  sugars  present  in  the  bro 
The  broth  wasnext  heated  to  kill  B.  coli,  was  "cleared  "with  wh 
of  egg,  and  finally  1  per  cent,  of  either  innlin,  salicin,  saccharc 
lactose,  rafBnose,  or  mannite  was  added.  After  tinting  w 
litmus  solution  it  was  filtered  and  poured  into  tnbea  a 
sterilised. 

In  the  second  and  third  series  (streptococci  1a  to  100a  s 
iB  to  IOOb)  I  used  a  simpler  medium,  which  seemed  to  anai 
equally  well  for  the  purposes  of  my  investigation. 
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Its  coinj)08itioii  was  as  follows  :- 

Liebig's  Extract  of  Meat 

Peptone     

Sodiam  carbonate 


•  •  t 


X  sugar 
Water 


1     per  cent, 
1 

0-1 

0-5 

97-4 


(Tinted  with  litmus  solution.) 


APP.  B.  No. 

Beporton 
Bacteriologi< 
Examinatioi 
of  (1 )  Ezciet 
of  Man ; 

(2)  Excreta  ( 
Sea-fowl  and 
Fifih;  and 

(3)  certain 
Potable 
Waten ;  by 
Dr.  Honiton. 


Sbribs  I. 


Streptococci  1  to  100. 

Relative  abu^idance. — The  proportionate  number  of  streptococci 
may  be  classified  as  follows  : — 

TboVoo  of  a  gramme  of  fceces. — 1  to  13  (stool  I.) ;  37  to  40 
(stool  III.)  ;  41  to  47  (stool  IV.)  ;  48  to  69  (stool  V.)  ; 
70,  71,  72  (stool  VI.)  ;  96  to  100  (stool  VIII.). 

i(joJiT(TD-  of  a  gramme  ofj^eces. — 29  to  36  (stool  III.)  ;  73  to  79 
(stool  VI.)  ;  82  to  95  (stool  VII.). 

loirAtrcfo  of  a  gramme  of/wcea. — 80,  81  (stool  VI.). 

TUTrWtfirTJinr  V«  gramme  of  fceces. — 14  to  28  (stool  II.). 

Broth  cultures. — The  results  may  be  classified  as  follows  : — 

Disuse  cloudiness.— 8,  12  to  28,  30,  31,  33  to  40,  43,  44,  46, 
49  to  63.  65  to  79,  81  to  95,  97  to  100. 

Difftise  cloudiness  with  flaky  deposit  at  foot  of  tube, — 10, 11. 

Diffuse  cloudiness  urith  viscous  deposit  at  foot  of  tube. — 9. 

Slight  diffuse  cloudiness  with  fluffy  deposit  at  foot  of  tube. — 6. 

Nearly  clear  broth  with  granular  deposit  at  foot  of  tubfi. — 
29,  48. 

Clear  broth  with  woolly  masses  at  fool  of  lube. — 32. 

Clear  broth  with  flocculent  masses  aJtfoot  of  tube, — 41.  45,  47. 

Clear  broth  with  cumulus  growth  at  foot  of  tube. — 42. 

Mixture  of  diffuse  and  granular  cloudiness, — 7,  64. 

Slight  diffuse  cloudiness  with  granular  deposit  at  foot  of 
tube.— 96. 

Clear  broth  with  flaky  masses  at  foot  of  tube, — 80. 

Slight  cloudiness  with  cirrhus  streaks  on  side  of  tube."^!  to  5. 

It  is  to  be  not^d  that  80  per  cent,  of  the  streptococci  produced 
difl!use  cloudiness  in  broth  cultures. 

Of  the  100  streptococci,  54,  29,  2,  and  15  per  cent,  were  isolated 

respectively  from  T<nA>i7?r»  TuviinrTj*  nn»iAnnnjf  W"*  nny^^wgii  «f 
a  gramme  of  fnces. 
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oi  Mui: 
(S)  BiiT.>bi  ol 
S<»-Iowi  and 
Fi«h;  uid 

tSlCBTUIll 


AiT.B^o.7.        M„rithnl»gy, — Althongh  niorpholt^y  \a  apt  to  be  an   imeeRa 

BepaRon         aid  lu  iliffi^rr-htiailon  of  spacios.  soma  rungh  uIissilicAtion  muU.  I 
5»^.'?'»£^  atiomi-tod. 

'^'°"'  Shui  til  mrdhtm  clruiui,  hut  I'l  the  ivhole  ithnrt  ehfthta. — 7, 

12  to  31,  :)3  to  46,  13.  U,  lli,  i'i  to  54,  Sti  to  (rt.  SI  lo  J 
fl7  to  UK). 
Short,  tonmwhal  miun-ent  chaiiu.~l  tu  5,  10,  1],  ^,  55,  79^ 
Stedium,  aiimewhni  wh'renl  cJidina. — 6,  80.  ■J 

itedium  chaitta.—^,  M.  I 

Mfdium  Id  tang  chahm. — 41,  45,  47. 
Lnni/  chHint.^-42. 
It  wilt  be  noted  Ihat  uboiil  81  per  cent,  of  the  streptococci  coo 
nndcr  the  category  of  short  cliHhifl  without  eoherent-f. 

Gelatine:   »»ti-e-il:"   rulturM  {nt  S<f  C.).' — No    more   than 
l>roa<l  Btatemem  U  p.f rmis^i lili-  umtttr  this  heaciing. 

Minnte  tratta/taivnl  ali-e/ittu>>f-i-nK^ikecili>nieJi. — 1  to  8,  lU,  1 
M  ta  3«.  3S,  36,  3ti.  aU.  41.  42,  43,  45  to  4«.  5(1,  M,  54  i 
57.  &K  151,  CU,  G.'i.  67,  CS,  Gil,  m,  1*7. 
/(Wijt  minute,  iii'iri^  it/uuntf,  l/uf  hUH  ati-i^l'it^fitM  likr  nitunU 
— !2,  13.  411.  51,  53.  5S,  .W,  Hi,  CA  (if.,  71.  7a,  75,  -J*,* 
to  »5. 
KxtremeUj  Jeehle  g,-'wlh.—'\  715,  Ttf,  W. 

Eilhir  no  visible  ffriiwlh  ot-  practicaily  no  ffrou-th    ivilhi 

10  days  at  20°  C— 20,  iiO.^l.  33,  34,  37,.18,  «>.  44.  70.  7 

74.  77.  S),!I8, 'll*.  mi. 

I'athogeneais. — hi  la:it  year'a  work  (11102-3)    it   wa»    fimnd  th, 

praiitipallj-alltheetrepiticucci  wore  non-virulent  in  mice.  This  ve! 

(iy034)  the  effect  waH  trifil  of  inixiujf  together  in  a  sterile  ve's* 

broth  cultures  (2  days  at  .-i?"  0.1  of  a  nnmber  of  streptococci  iin 

inoculating  mice  with  1  ce,  of  the  aiixlnrf.     The  rpanlts  may  I 

tabnhtteii  i\s  follows  :— 


Miitnre  of 

hroth  coltores  o/ 

t  oc.  ot  iniMure 

Animals  kept  under 
observation  tor  10  d«T», 
wiih  l!.e  following  r»»iui 

1  to  i:i 

Two  inioe          

Ne^tivB  rpsult. 

11  tn2S 

Twomioe         

Negative  result. 

IfLfHO 

Two  mice           

Swrutive  result. 

ti  to  *:  ~ 

Two  mice           

He^tive  reault. 

jstoea 

Two  iiiiov           

XtVKtive  rranlt. 

TOtoSJ    

Two  mice          

Nefpilive  rwiill. 

S3K.9B 

Two  mice          

XegBtive  result. 

Hra  100 

Twomiof           

»^atiTe  repult. 

*  5ons  ol  the  iireptooocci  liquefieJ  gelatine. 
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It  will  be  seen  from  the  foregoiug  that  the  reeolta  were  app.  b.  So,  t 
wholly  negative.  This  does  not  mean  that  the  Btreptococci  Beporton^ 
(Beparately  or  in  conjanction)  would  be  necessarily  non-pathogenic  Inm^^aD* 
to  all  other  animals  nnder  every  conceivable  eet  of  conditions.  °{'^5^"** 
Still  leas  does  it  follow  that  the  streptococci  derived  from  the  tDEicrateot 
feces  of  diseased  persons  are  of  necessity  harmless  to  men  fj^'P^^J"* 
and  the  lower  animals.  S^SJta*" 

Wat«n :  by 
Dr.  HodUa. 

A.a  regards  the  remiining  eight  tests,  viz.,  salicin,  saccharose, 
lactose,  raffiuose,  litmna  milk,  neutral  red  (anaSrobic),  inalin,  and 
manuite,  the  resnlta  have  been  grouped  together  in  a  table 
(Table  III.). 


Showing   the   biological  attributed  of   ItXI  streptococci   isolatinl 
from  normal  human  feeces. 


[Scries  I.     Streptococci  1  to  100.] 
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The  resnlts  shown  in  Table  III.  may  be  clausified  as  follo\7s  :— 

Sali'in  medium. — 96  per  cent,  of  the  streptococci  yielded 
positive  results,  that  is  ro'ldening*  of  the  litmas.  Th<>ir 
Miiml>erB  arc  as  follows  :--!  (o  40,  i3,  44,  47  to  100. 

•Sffchafftsr  metliitin. — 89  per  tent,  of  the  streptococci  yielded 
positive  results,  namely,  aa  follows : — 1  to  4,  7,  9,  10, 
12  to  48,  50,  51,  .12,  .'".4  to  57,  CO,  61,  64  to  72,  74  to  100. 

Laclu»e  medium. — 66  per  cent,  of  the  streptococci  yielded 
positive  results,  namely,  as  follows  : — 8, 12  to  29,  31,  33. 
37,  40,  41.  46.  48.  49.  51,  53,  54,  55,  58,  59,  62  to  66,  70  to 

78,  81  to  96,  98,  99, 100. 
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Raffinose  medium. — 62  per  cent,  of  the  streptococci  yielded    app.b.No.7. 
positive  results,  namely,  as  follows  : — 1,  3  to  7,  9,  10,  11,  Report  on 
14  to  28,  34  to  39,  42,  48,  49,  50,  f)2,  54  to  57,  60,  61,  64,  i^SUSlSSS* 

65,  67,  68,  69,  79,  82  to  95,  97.  of  (l)  Excreta 

of  Man; 

Litmus    milk    culfui^^s.—bl    per    cent,   of   the  streptococci  sea.fow?and 

produced  acid  and  clotting  of  tlie  medium,  namely,  as  Jofli^-tfin 

follows  :-8,  12  to  29,  31,  3:5,  37,  4u,  41,  45  to  41^  53,  54,  PoiS>ie 

55,  58,  59,  62  to  65,  70  to  78,  81,  98,  i^J,  1(H).  *  DnilSitoii 

NoKtral  red  broth  cuUxirvH  (anaerobic).* — 35  per  cent,  of  the 


Tnulin  medium, — 12  per  cent,  of  the  streptococci  yielded 
positive  results,  namely,  as  follows  : — 4,  9,  29,  34,  35, 
36,  38,  39,  43,  52,  54,  79. 

Mannite  medium, — 7  per  cent,  of  the  streptococci  yielded 
positive  results,  namely,  as  follows : — 9,  13,  51,  54,  66, 
71,  78. 

The  foregoing  results  may  be  briefly  summarised  as  follows  : — 

Salicin 96  per  cent,  positive. 

Saccharose       89 

Lactose...         ...         ...  66 

Raffinose          62 

Litmus  milk     51 

Neutral  red      35 

Inulin 12 

Mannite           7 

A  further  analysis  of  the  foregoing  table  (Table  III.)  shown 
that  the  streptococci  may  be  divided  into  25  groups,  as  under  : — 

Salicin^  media rose^  lactose,  raffinose,  litmus  milk  positive, 
other  tests  regative,  18  per  cent ,  namely,  as  follows  : — 
14  to  28,  48,  55,  64. 

Salicin,  saccharose,  lactose,  raffinose,  neutral  red  positive 
other  tests  negative,  14  per  cent.,  namely,  as  follows  :— 
82  to  95. 

Salicin,  saccharose,  raffinose  positive,  other  tests  negative, 
13  per  cent.,  namely,  as  follows  : — 1,  3,  7,  10,  50,  56,  57, 
60,  61,  67,  68,  69,  97. 


>* 

>♦ 

99 

99 

99 

99 

99 

•    T^, 


Unfortunately,  between  a  faecal  steptococcno  whioh  gives  a  completely 
potiitive  resalt  and  one  which  produoee  no  oliange  in  this  niedinm  there  is  every 
conceivable  gradation.  So  that  it  becomes  a  matter  of  great  difBoolty  to  know 
where  to  draw  the  line.  Speaking  solely  of  faecal  streptococci,  tho  personal 
equation  dominates  largely  the  question  of  tiie  percentage  number  of  positive 
and  negative  reunite  obtained  )y  Hm  use  of  this  test-. 


An.  B,  No  7. 

BtuMrlologiCAl 
Ei*mlDiitroD 

olitiui: 
tfl  EicretB  of 
Hoa-fowl  bhu 
(ft)  certain 

VMantlnr 


Snlicin,  sneehttroite,  laetom,  titmun  /n/W  positive  («li«rw» 
negative,  11  per  cent.,  aamel}',  aa  follow*8 : — 12,31.* 
70,  72,  74,  75,  77,  81,  'J'J.  HX). 

Snlicin,  lactose,  UtmiU  milk,  neiitrat  red  positive,  other  k»i« 
negative,  5  per  cent,,  namely,  us  follows  : — !>X  h-\  '■'!■ 
G2,  63. 

Sanciti,  aaocharttae,  i^Jffinuxe,  itiutio  positive,  other  w* 
negative,  .">  per  cont.,  oamflly,  »»  follows  : — I.  3i  K. 
33,  52. 


//('(ft,  aaccliaiMe  posit: 
namely,  aa  follou's  :- 


ve,  other  tests  ue^n^tive,  .'>  {lemitt. 
-a.  »(».  :12. 44,  80. 


Sa/icin,  scuxharme,  lactose,  litmwt  milA,  neut/ttl  rat,  inaMuU 
positive,  otlier  tests  negative,  3  per  cont.,  namely,  u 
follows :— 13,  71.  78. 

Salicin,  atuviuirose,  Uitt'ise,  lilrnua  milk,  tieutral  red  poeitiire, 
other  teste  negative,  3  per  cent.,  namely,  as  follows  :— A 
76. 118. 


Ha/icin,  H'uxharose, 
t>ther  tests  neKiit 
35,  38,  73. 


ra{finoai;   tteulnti  red,   imtiin  p<i«tiw, 
ve,  3  per  cent.,  namely,  as   fullowB:— 


Salicin,  raffiiuisc  positive,  other  tests  tiegativo.  3  pwoenti,' 
namely,  as  followa  :—5,  6, 11. 

Salicin.  mrcharase,  Utctmf,,  raffinoae,  titmtis  milA,  tietttrairm 
positive,  other  testa  negative,  2  per  cent,,  namely,  u 
follows :— ;!7,  6j. 

Salicin,  saccharose,  lact'jse,  neiiltal  red,  mannite  poffltive. 
other  tests  negative,  2  per  cent.,  namely,  as  follows:— 
51,  66. 

Snlicin,  lactose,  litmtis  milk  positive,  other  tests  uegatinv 
2  pel  tent.,  namely,  as  follows  : — 8,  73. 

Safiinn,  sacc}tarose;  lactose,  rnffirtase,  lttmu»  milk,  inuiin, 
maniiitc  positive,  other  tests  negative,  1  per  cent.,  natnelj. 
afl  follows  : — p4. 

Snlicin,  saccharose,  lactose,  litmus  milk,  tietUrat  red,  inulm 
positive,  other  tests  negative,  1  per  cent.,  namely,  » 
follows:— 29. 

Salicin.  saccliatvue,  ruffinose,  inuUn,  manntte  positive,  othw 
t«B's  negative,  1  per  cent.,  namely,  ad  follows  : — 9. 

Salicin,  lactose,  ruj/inase,  litmus  milk,  neutral  red  positive, 
other  tests  negative,  1  percent.,  namely, as  followa  : — 43. 

tiaccharose,  luctnue,  litmim  inilk,  neutral  red  positive,  oth^r 
Itatfl  nngativo.  1  per  cent.,  namely,  as  foUows  : — if.. 

Succliaruse,  lacfuse,  tiimtts  millc  pouitive,  other  teets  nt>gativv. 
I  y*ir  cent,.,  \fam.«\^ ,  wa  loVVo-w*  ■. — li. 
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Saccharose^  stdicin^  inulin  positive,  other  tests  negative,  1  per  app.  b^o.7. 

cent.,  namely,  as  follows  :— 43.  S^PP^SP^   i 

Salicin^  saccharosey  litmus  milk  positive,  other  tests  negative,  on1?B»sreta 

1  per  cent.,  namely,  as  follows  :— 47.  ?2)  Excreta  of 

Saliciriy  saccharose^  lactose  positive,  other  tests  negative,  1  per  Fish -.and 

cent.,  namely,  as  follows  :— 96.  Suw?*" 

Waters  ;by 

Saccharose^  raffi^nose^  positive,   other  tests  negative,   1   per  Dr.  Hoiwton. 
cent.,  namely,  as  follows  :— 42. 


Saccharose^  litmus  milk  positive,  other  test45  negative,  1  per 
cent.,  namely,  as  follows  : — 45. 


Series  II. 

Streptococci  lA  to  100a. 

Relative  abundance. — The  streptococci    may   be    classified  as 
regards  their  number  in  the  following  manner  : — 

1  oooooo  ^"/(^  gramme  of  f wees : — 3a  to  30a  (stool  IX.). 

31a  to  66a  (stool  X.). 
67a  to  93a  (stool  XI.). 
94a  to  100a  (stool  XII.). 

j^oo^oirtRF  ^/  «  gramme  of/ceces : — lA  and  2a  (stool  IX.). 

Of  the  100  streptococci  98  per  cent,  were  isolated  from  i^^vdo^ 
of  a  gramme  of  faeces. 

Broth  cultures. — The  results  may  be  classified  as  follows  :— 

Diffuse  cloudiness.— lA  to   36a,  39a,   46a,  47a,  49a,  52a, 
53a,  5dA,  57a,  59a,  60a  to  65a,  67a  to  87a, 

Clear  broth  with  granular  masses  at  foot  of  tube. — 40a  to 
43a,  88a  to  94a. 

Mixture  of  diffuse  and  Jiuky  cloudiness.— i:  A,  48a,  50a,  51a 
54a,  56a,  58a,  66a. 

Clear  broth  with  cirrhus  streaks  on  side  of  tube. — 95a,  to 
99a. 

Granular  cloudiness. — 37a. 

Mixture  of  diffuse  and  granular  cloudiness. — 38a. 

Clear  broth,  scanty  growth  at  foot  of  tube.— 4AA. 

Slight  cloudiness^  coherent  mass  at  foot  of  tube — 100a. 

It  will  be  noted  that  72  per  cent,  of  the  itreptoeoMi 

uniform  turbidity  in  broth  culture. 


Morphology.— Thu  following  ia  a  rough  classiflcatioD 

foregoiiift  btmUing  :^ 

Short  to  iHifliimt  ohniiu,  hut  on  I'l''  n'h  ih;  short  chnina. 
t"  :ifiA.  asu.  Iti^,  47a.  4;1a.  52a.  51a,  55a,  57a.  5m, 
to  t!4A.  i'.7a  to  87a. 

Shiirt  to  mfdium  chains,  Iml  many  chains  itfttutUutn  leny 
Ha,  45a,  48a.  50a,  ^U.  54a,  :^6a,  5».v.  »U,  C&a.  66i 


V/(«c/.  mtnvivlial  mhn  nnt 

y;iA. 

liiainx. 

— :u 

4. 

tSA. 

IOa 

tu 

4:1  A, 

\h:l> 

un. 

oiimrfMit  i-"'t>'f 

nt  clrii 

».- 

ss 

\  1» 

III  A, 

:u 

V,  10 

Mfd 

nm 

1  Imnj  clttitiiit,  — 

To  A  to 

IttA. 

It  will  be  iiuie  I  that  about  TO  \wt  cent,  of  the  streptococci  C 
miller  the  category  of  short  chains  withont  coherence. 

Oftatiru<  '■  streak  "  cultures.* —  J 

Minulf  li'atiiifta.rpiit  slreptococytu-Hk*  cvtuni^s, — Ia  (0 
37a  to  4:iA.  4r.A,  47a,  5lA,  .'i2A.5iA.  56a,  5rtA,  riOA, 
titJA.  HaA,  334.  Wa,  lOllA. 

Ldsa  minute,  mare  opaque,  liul  ntilt  atrefitttaxiuts-likt  o-lu 
— 3lA  to  AGs.,  4t>A,  49a,  53a,  55a.  57a,  SWa.  filA  to 
r.7A  to  S7a- 

Extrrmely  fteb'e  growth. — Wa. 

Eillier  110  iHsible  growth,  or  practically  no  ffroteUi,  whhi 
days  ai  'iif  C— 44a.  50a,  88a  to  9U.  95a  to  99a. 

yUrate  brol/i  {••il  (.2  days  at  37"'  C.)t — In  this  series  (, Series 
and  in  the  next  Riid  last  series  (Series  III.)  do  experis 
as  regards  patbc^enicity  wer«  made.  But  instead,  all  the  »ui 
ooc'ci  were  tested  as  regards  their  ability  to  reduce  uitnati 
nitrites.  Thi'  rcdnction  of  Ditraten  to  uitrites  U  a  coas|>ie 
pro[KTty  of  the  coli  group  of  Itacteria.J  Xot  une  0/  tftt 
itrejit'n^iiri  that  hwv  tested  ufrr  coftahle  0/  redttcing  nitral 
nitritfji. 

As  r^gardn  (he  remaining  eight  t^'sts.  viz.,  OLliciii,  saocha 
lactose,  rafKnose,  liimns  milk,  neutral  red  (anaerobic),  inalia. 
inaunite,  the  results  have  be«n  gTon]>ed  together  In  a  1 
(Table  IV.). 


■  Xeoa  of  the  tCnsptaeDaii  UqMbd  iceUtuw- 

t  K>'0,.  O'l  percTit.;  oHlnar?  bratli.  I<>  |vi  cent. ;  <r»tar.  *>  (i-^ccBi. 
*  In  Um  jrtiu'a  wwk  (l»U-S)  liii  pv  ceot  of  the  eoU  (vdtwea  ainai 
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Table  IV. 

Show] UK  the  biological  attributes  of  100  streptococci  isolated  from 

normal  haman  fsaces. 

[Series  II.     Streptococci  1a  to  100a,] 
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TabIiB  IV. — contimted. 


Streptococci 

1 

1 
1 

1 

1 

1 

1 

1 

1 

Salicin. 
s  add  change 
days  at  37"  0.). 

Saccharose, 
a  acid  change 
days  at  37''  0.). 

11^ 

Mannite. 
s  add  change 
days  at  37°  Ol). 
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»  add  change 
days  at  37°  C). 
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+S 

+S 

+s 

+e 

+s 

+«3 

+e 

+SJ 

67a 

+ 

+ 

+ 

+ 

0 

+ 

0 

o 

68a 

+ 

+ 

+ 

+ 

O 

+ 

0 

0 

69A 

+ 

+ 

+ 

+ 

0 

+ 

0 

0 

70A 

+ 

+ 

+ 

+ 

0 

+ 

0 

0 

TLA 

+ 

+ 

+ 

+ 

+ 

+ 

0 

0 

72a 

+ 

+ 

+ 

+ 

0 

+ 

0 

0 

73a 

+ 

+ 

+ 

o 

0 

;     + 

+ 

0 

74A 

+ 

+ 

+ 

+ 

0 

,     + 

0 

0 

75A 

+ 

+ 

+ 

+ 

+ 

+ 

0 

0 

76a 

+ 

+ 

+ 

+ 

+ 

+ 

0 

0 

77A 

+ 

+ 

+ 

-h 

+ 

+ 

+ 

0 

7«A 

+ 

+ 

+ 

+ 

+ 

+ 

0 

0 

79A 
80A 
8U 

+ 

+ 

+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 

+ 

0 

+ 

0 

+ 

0 

0 
0 
0 

^^* 

88A 

+ 

+ 

+ 

+ 

+ 

+ 

0 

o 

83A 

+ 

+ 

+ 

+ 

+ 

+ 

0 

0 

84A 

+ 

+ 

+ 

+ 

+ 

+ 

0 

0 

86A 

+ 

+ 

+ 

+ 

+ 

+ 

0 

0 

86A 

+ 

+ 

+ 

+ 

+ 

+ 

0 

0 

87A 

+ 

+ 

+ 

+ 

+ 

+ 

0 

0 

88A 

0 

+ 

0 

+ 

0 

0 

0 

0 

80A 

+ 

+ 

0 

0 

+ 

0 

0 

0 

90A 

+ 

+ 

+ 

+ 

+ 

0 

0 

0 

9U 

+ 

+ 

+ 

+ 

+ 

+ 

0 

0 

92a 

0 

+ 

0 

+ 

0 

0 

0 

0 

.  93a 

0 

+ 

0 

+ 

0 

0 

0 

0 

r  94A 

0 

+ 

+ 

+ 

0 

0 

0 

0 

96A 

0 

+ 

+ 

+ 

0 

0 

0 

0 

1  0(3  0DD( 

stool  XII. 

-*- 

96A 
97a 
98a 

0 

+ 

0 

+ 
+ 
+ 

+ 
+ 
+ 

+ 

T 

+ 

0 

+ 

0 

0 

+ 

0 

0 
0 
0 

0 
0 
0 

r-   ^ 

99A 

0 

^' 

+ 

+ 

+ 

0 

0 

0 

.lOOA 

+ 

+ 

+ 

+ 

+ 

'       0 

+ 

0 

no/o 
+ 

84% 

+ 

7«o/o 

+ 

850/0 

+ 

16% 

870/0 

+ 

,•:» 

None 

mmmma^ 

APP.  B,  No,  7 

Report  on 
Bacteriologict 
Examination 
of  (1)  Excreta 
of  Man ; 

(2)  Excreta  of 
Pea-fowl  and 
Fish;  and 

(3)  certain 
Potable 
Waters;  by 
Dr.  Houston. 


■>(  Man ; 
m  Rioreln  of 
Hm-foul  HDd 
Fill' :  And 
(S)  •■ormtn 

WaUm  ■  by 
Dr.  Hoiiiifnn 


I 


Tlw  rtMiiltti  ahowti  in  T»ble  IV.  may  Ije  daseifiefl  as  fnllc 

Sfilin'ti  liipdium. — 31  per  cent,  of  the  streptocomn  ; 
positive  results,  namely,  na  follows: — 1a  to  43a. 
87a.  89a  to  91a.  97a.  UpOa, 

Sacchaj'ose  medium. — 84  per  cert,  of  the  streptococci  3 
positive  reenlte,  namely,  as  foUovra  : — lA  to  30a 
37a  to  43j,  4Sa,  47a.  48a,  50a  to  52a,  54a,  iy&i 
COa,  65a  to  100a. 

Lactone  mediutn. — 78  i>er  cent,  of  the  streptococci  y 
positive  resnltB,  namely,  as  followa  : — Ia  to  37a 
46a,  49a.  53a,  55a,  57a,  59a,  filA  to  64a,  67a  to  «7i 
91  A,  94a  to  100a. 

Litmus  milk  cuHures. — 55  per  cent,  of  the  streptocooc 
(Inced  acid  and  clot  in  luilk  cultures,  namely,  as  fol 
— lA  to  5a,  31a  to  37a,  41a,  46a,  49a.  53a.  55ji 
i)9A.  filA  to  64.i,  i;7a  to  72a.  74a  to  88a,  SOa  to  100 

Xeulral  red  broth  culturea  (auaerobic). — 35  per  cent,  1 
streptococci  produced  fluoreaceuce  in  the  nieiliam,  ni 
as  follows  ;— 9a,  28a,  29a,  31a  to  35a.  37  a,  :I9a  t. 
43a,  50a,  61a,  71a,  75a  to  87a,  89a  to  91a,  97a 
HIOa. 

MtinnUe  medium.— '21  per  cent,  of  the  strei>tocotici  y 
positive  results,  namely,  as  foUowB  : — 31a  to  35a  I 
79a,  81a  to  87  a,  91a,  97a. 

Rajfiniiae  mrditiui. — 8  per  cent,  of  the  streptococci  y 
positive  results,  namely,  as  follows: — 5a,  28a   29j 

73a,  7?a,80a,  10(lA. 


Intilin  medivm.- 
re  suits. 


!  streptococci  yielded  p. 


The  foregoing  results  may  1 

Salicin  ...         

Saccharose        

Lactose  ...  

Litmus  milk     

Neutral  reil       

Mannite 

RafBnoBO  

Inulin...  


■  briefly  anmmarised  as  folloi 
...     91  per  cent,  positive. 


A  further  analysis  of  the  foregoing  table  (Table  IV,)  show- 
Ihe  streptococci  may  be  divided  into  20  groups,  as  under  .- 

Saticin,  sacclinrose,  lactone  positive,  other  teste  nee 
22  per  cent.,  namely,  as  follows  ;— 6a,  7a,  8a,  10a  tt 
30a, 
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Salicin,  saccluirose^  lactose^  litmus  milkj  neutral  redy  mannite    app.  b.  So.  7. 
positive,  other  tests  negative.     15  per  cent,  namely,  as  ReporTon 
follows  :— 32a,  71a,  75a,  76a,  78a,  79a,  81a  to  87a,  91a,  l^^^^^iJfiS*' 

97a.  of  (1)  Excreta 

of  Man : 

SaliciHy  saccharose  positive,  other  tests  negative.      13    per  s^FtowfMd' 
cent.,  namely,  as  follows  : — 38a,  42a,  45a,  47a,  48a,  51a,  ^'^ii  ;and 
52a,  54a,  56a,  58a,  60a,  65a,  66a.  Pot^bte*" 

Waters :  by 

Salicin,  lactosp^  litmus  milk  positive,  other  tests  negative.  Dr.  Houston. 
10  per  cent,  namely,  as  follows : — 36a,  46a,  49a,  53a, 
55a,  57a,  59a,  62a,  63a,  64a. 

Salicitiy  saccharose,  lactose,  litmus  milk,  mannits  positive, 
other  tests  negative.  6  per  cent.,  namely,  as  follows  : — 
67a  to  70a,  72a,  74a. 

Salicin^  lactose,  litmus  milk,  neutral  red,  mannite  positive, 
other  tests  negative.  4  per  cent.,  namely,  as  follows  : — 
3lA,  33a,  34a,  35a. 

Salicin,  saccharose,  lactose,  litmus  milk  positive,  other  tests 
negative.     4  per  cent.,  namely,  as  follows  : — lA  to  4a. 

Salicin,  saccharose,  neutral  y*^ positive,  other  tests  negative. 
4  per  cent,  namely,  as  follows  : — 39 A,  40a,  43a,  89a. 

Saccharose,  lactose^  litmus  milk  positive,  other  tests  negative. 
4  per  cent.,  namely,  as  follows  : — 94a,  95a,  96a,  98a. 

Salicin,  saccharose,  litmus  milk,  neutral  red  positive,  other 
tests  negative.  3  per  cent,  uamely,  as  follows : — 37a, 
41a,  90a. 

Saccharose,  litmus  milk  positive,  other  te3ts  negative.  3  per 
cent,  namely,  as  follows  :— 88a,  92a,  93a. 

Salicin,  saccharose,  lactose,  litmus  milk,  neutral  red,  raffinose 
positive,  other  tests  negative.  2  per  cent.,  namely,  as 
follows :— 80a,  IOOa. 

Salicin,  saccharose,  lactose,  neutral  red,  raffinose  positive 
other  tests  negative.  2  per  cent.,  namely,  as  follows  : — 
28a,  29a. 

Salacin,  saccharose,  lactose^  litmus  milk,  mannite,  raffinose 
positive,  other  tests  negative.  I  per  cent.,  namely,  as 
follows :— 77a. 

Salicin,  saccharose,  lactose,  litmus  milk,  raffinose  positive, 
other  tests,  negative.  1  per  cent,  namely,  as  follows  : — 
5a. 

Salicin,  saccliarme,  lactose,  mannite,  1  per  cent,  raffinose 
positive,  other  tests  negative.    Namely,  as  follows  :  —73a. 

Salicin,  saccharose,  lactose,  neutral  red  positive,  other  tests 
negative.    1  per  cent,  namely  as  follows  : — 9a. 

Salicin,  saccharose,  neutral  red^  raffinose  positive,  other  test^^ 
negative.    1  per  cent.,  namely^  as  follows  :-*50a. 


P.I).Na.T. 

uTterloIonlonl 


Snlirin,  lac/oar,  litmus*  mil/r,  n'ulrul  red  positive,  other 
negative.     1  per  ceut,  namely,  as  foUowrs  : — 6lA. 

Sacdiaruse,  tactuse,  litmus  milk,  neutral  red   positive,  othi 
tesia  negative,     1  per  cent,  namely,  aa  follows  : — 39a, 

[44a  yietdetl  negative  results  as  reg^rdn  all  the  eight  tests.] 


Streptococci  iB  to  100b. 

Relative  abundance.  —  The  streptococci  may  be  groujuA 
according  to  the  numerical  abundance  in  the  following  manners— 

ni^VfiTi  grammii  offtscas  : — 
IB  to  12b  (stool  Xlll.). 
50b  to  ij:iB  (stool  XVII.). 
:»4b  to  IWr  (stool  SVTIl.). 
C9b,  70b  (stool  XIS.). 

Tini.'.ii.ni  ffrawme  Dffttvm  — 
13d  to  2Sb  (etool  XIV.). 
29b  to  4Sb  (stool  XVI,), 
49b  (stool  XVII.). 
9lB  to  100b  (Btool  XX.). 

taWohott  gramms  of/ceces  .— 
71B  to  90b  (stool  XX.). 

Of  the  lOO  streptococci  33,  47,  and  20  per  cent,  were  isolated 
from  unAnnr.  nnrWoin  ai*!  rtnrAjnni  respectively  of  a  gramme  of 
ffflces.  . 

Broth  cultures. — The  resnltA  may  be  classified  briefly  as 
follows : — 

Di^e  doudinesa.—^B  to  22b,  29b  to  3lB,  33b,   37b,  44b. 
50b  to  54b,  .56b  to  63b,  65b  to  68b,  71b  to  10i_tB. 

Clear  broth  ivith  granular  maitsea. — 23b  to  28b,  36b,  39b. 
45b,  55b,  64b,  69b,  70b. 

Mixture  uf  difuse  and  granular  cloudiness. — 2b,  34b,  35b, 
38b,  40b  til  43b,  47b  to  49b. 

Nearly  clear  broth  with  flaky  growth  at  foot  of  tube —Ib 
32b,  46b. 

71  per  ceut.  of  the  BtreptooQcoi  prodoMd  diSwe  olondiiteM  in 
broth  oftWwB, 
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MorpJuflogy.^The  following  broad  clasBificatlou   may    be  of    app.b^o.?. 
some  value  : —  l^Pf'i®? 

•     Bactcrf 
Bzami 


Bacteriologtoal 

Short  to  medium  J  but  on  the  whole  s'wrt  chains. — 3b  to  15b,  ooijExcrete 
22b,  31b,  33b,  34b,  37b,  41b,  44b,  4tfB  to  48b,  50b  to  54b,  ?iX«litaof 
5Gb  to  63b,  65b  to  68b,  71b  to  90b,  91b  to  100b.  s^-fowi^ 


Fish;  and 

Short  to  medtum,  but  many  chains  of  medium  length.— l^,  SJtSSi?*" 
2b,  16b  to  2lB,  29b,  30b,  32b,  35b,  36b,  39b,  40b,  42b,  wa^wi;by 

Short  chains^  with  same  coherence.— 2!^^  to  28b,  38b,  45b, 
49b,  55b,  64b,  69b,  70b. 

It  will  be  noted  that  67  per  cent,  of  the  streptococci  formed 
short  chains  without  definite  coherence. 

Gelatine  "  streak  "  cultures.*— The  following  is  a  broad  state- 
ment of  the  results  : — 

Minute  transparent  streptocctis-like  colonies. — 4b,  9b,  11b, 
13b,  I  5b,  17b  to  28b,  30b,  32b  to  34b,  36b,  37b,  39b, 
46b  to  50b,  52b,  53b,  54b  to  62b,  64b  to  68b,  69b,  70b, 
80b,  85b,  89b. 

Less  minute^  more  opaqu^y  but  still  streptococcus-like  colonies. 
—3b,  7b,  12b,  14b,  71b  to  79b,  81b  to  84b,  86b  to  88b, 
90b  to  100b. 

Either  no  visible  growth  or  practically  no  growth  within  10 
days  at  20°  C— iB,  2b,  5b,  6b,  8b,  10b,  16b,  29b,  31b, 
35b,  38b,  40b  to  45b,  51b. 

Nitrate  broth  (two  days  at  37°  C.).— As  previously  explained 
none  of  the  100  streptococci  in  Series  I.  and  none  of  the  100 
streptococci  in  Series  II.  were  capable  of  reducing  nitrates  to 
nitrites. 

As  regards  the  remaining  eight  tests,  viz.,  salicin,  saccharose, 
lactose,  ratfinose,  litmus  milk,  neutral  red  (anaerobic),  inulin, 
and  mannite,  the  results  have  been  grouped  together  in  a  table 
(Table  V.). 


*  Nox|«  of  the  Ktreptoooooi  liquefied  n^latine, 
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Table  V. 

Showing  tho   biological  attributeB  of    100  streptococci    isolal 

from  normal  human  faeces. 

[Series  III.    Streptococci  iB  to  100b.] 
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1*116  result  shown  in  Table  V.  may  be  classified  as  follows  :—        Apf.  B,yo.7. 

Salicin  medium. — 91   per  cent,  of  the  streptococci  yielded  Bactoriotookmi 
positive  results,  namely,  as  follows  :— Jb  to  24b,  26b  to  ouiTRJSSto 
29b,  31b,  32b,  34b,  36b  to  39b,  41b,  44b,  45b,  48b  to  of  Man ; 

i/yv'  »  »  >  7  >  7  J  (2)  Excreta  of 

lUUB.  Sea-fowl  and 

Fish;  and 

Saccharose  medium, -^6  per  cent,  of  the  streptococci  yielded  g)cMjtein 
positive  results,  namely,  as  follows: — 1b  to  8b,  10b  to  waten;b7 

16b,    18b  to   40b,  42b   to  50b,   52b,  53b,   ,'  5b,  61b,  63b  to  Dr.  Honaton. 

65b,  68b  to  89b,  91b  to  100b. 

Lactose  tnmHum. — 85  per  cent,  of  the  streptococci  yielded 
positive  results,  namely,  as  follows  : — iB  to  8b,  10b  to 
12b,  14b,  15b,  17b,  18b,  22b  to  28b,  30b  to  33B,  35b, 
38b  to  40b,  42b  to  48b,  51b,  52b,  54b,  56b  to  100b. 

Litmus  milk  cultures.— -79  per  cent,  of  the  streptococci  yielded 
acid  and  clot  in  litmus  milk  cultures,  namely,  as  follows  : 
— iB,  2b,  5b  to  8b,  10b  to  12b,  14b,  15b,  17b,  18b,  22b 
to  28b,  30b  to  33b,  35b,  36b,  38b  to  40b,  42b  to  44b,  47b, 
51b,  52b,  54b,  56b  to  63b,  66b  to  100b. 

Neutral  red  broth  test  (anaerobic). — 48  per  cent,  of  the  strepto- 
cocci produced  fluorescence  in  this  medium,  namely,  as 
follows :— iB,  2b,  3b,  11b  to  15b,  17b,  23b  to  26b,  29b, 
33b,  42b,  44b,  45b,  47b,  50b,  63b,  65b,  70b,  72b  to  84b, 
86b,  87b,  90b  to  98b. 

Mannite  medium. — 39  per  cent,  of  the  streptococci  yielded 
positive  results,  namely,  as  follows  : — iB,  3b,  5b,  8b, 
14b,  15b,  17b,  18b,  45b,  61b,  65b  to  68b,  71b  to  73b,  75b, 
76b,  78b,  79b,  81b  to  85b,  87b,  68b,  90b  to  100b. 

Eaffinose  medium. — 26  per  cent,  of  the  streptococci  yielded 
positive  results,  namely,  as  follows  : — iB,  2b,  5b  to  8n, 
10b  to  13b,  16b,  19b  to  21b,  29b,  30b,  45b,  49b,  50b,  52b, 
53b,  70b,  77  b,  8ub,  86b,  89b. 

Inulin  medium. — 2  per  cent,  of  the  streptococci  yielded 
positive  results,  namely  : — 29b,  50b. 

The  foregoing  results  may  be  briefly  summarised  as  follows  : — 

Salicin  ... 

Saccharose 

xjoC  t/Ose ...  ••.  ...  ... 

Litmus  milk    ... 

.    .      Neutral  red      

Mannite 
Raffinose 
Inulin   ... 

A  further  analysis  of  the  foregoing  table  (Table  Y.)  shows  that 
the  streptococci  may  be  divided  into  24  groups  as  follows  : — 

Salicin^  sac^harose^  lactose^  litmus  milk^  neutral  red^  mannite 
positive,  other  tests  negative,  21  per  cent.,  iDBtmely,  as 
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follows  :~14b.  15b,  72b.  738,  7Sb,  76b,  78b,  79b,  81b  tt 
84b.  87b,  91b  to  OTb,  98b. 

Sati<:i>i,  saccharme,  lactose,  litmus  milk,  rnannite  positing 
iitlier  teste  negative,  8  \>er  cent.,  namely,  as  follows  >- 
18b,  tJlB,  (iRu,  7lB.  8.5b,  8«b,  09b,  1i»0b. 

Snlirin,  lactose,  litmus  milk  poeitive,  other  tests  neffatiTe, 
8 per  cent,,  namely,  &a  follows: — alB,  54b,  56b  to  GflB, 
62b. 

Salicin,  stKchcti-use,  lactose,  litmus  milk,  neutral  red,  raffinoM 
poBitire,  other  testis  nej^tive,  7  per  ceot.,  namely,  at 
follows  :— 2b,  llB,  I2b,  70b,  77b,  80b,  6&B. 

Salicin,  saccharose,  lacfosn,  litmus  milk,  netttral  rarf  poeinTe, 
other  teste  negative,  7  per  cent,  namelv,  as  foIIowB:— 
2;iB,  24b,  26b,  38b.  44b,  63b,  7  in. 

Salicin,  sacchartise,  lactose,  litmus  milk  positive,  other  tesB 
negative,  7  per  cent.,  namely,  as  follows  : — 22b,  27b. ^8b. 
31b,  32b,  39b.  69b. 

Snliiin.  siicchaivst;  raffitiiise  positive,  other  testa  oegative, 
6  per  cent.,  namely,  as  follows  :— 16b,  19b,  20b,  21B.  49b. 
53b. 


Salii^in,  saccharose,  lactose,  lilmtis  milk,       _ 

other  testa  negative,  5  per  cent.,  namely,  as  foHowB 
6b,  7b,  IOr,  :>2b.  89b. 


'affitioae  positire,   j 


U 


Saccharose,  lactose,  littnua  mt7A:,  neutral  red  positive,  other 
test«  negative,  4  per  cent.,  namely,  ss  follows  : — 25b,  33b, 
42b,  47b. 

Saccharose,  lactose,  litmus  milk  positive,  other  teeta  negative, 
3  per  cent.,  namely,  as  follows  : — 35b,  40b,  43b. 

Salicin,  saccharose,  lactose  positive,  other  teola  negative,  3  per 
cent.,  namely,  as  follows : — 4b,  48b,  61b. 

Salicin,  saccharose  positive,  other  teats  negative,  3  per  cent., 
namely,  as  follows  : — 34b,  37b,  55b. 

Salicin,  saccharose,  lactose,  litmus  milk,  muiiuite,  raffintut 
positive,  other  teeta  negative,  2  per  cent,  namely,  s* 
follows  : — 5b,  8b. 

Salicin,  saccharose,  lactose,  neutral  red,  tnanniie  positive, 
other  tests  negative,  2  per  cent.,  namely,  as  follows  t— 
3b,  65b. 

Salicin,  lactose,  litmus  milk,  neutral  red,  rnannite  poaitivtv 
other  teste  negative,  2  per  cent.,  namely,  as  followB  ^— 
17b,  90b. 

Salicin,  saccharose,  neutral  red,  ra^noae,  inulin  positiv^ 
other  teste  negative,  2  per  cent.,  namely,  as  follows  >- 
29b,  50b. 
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Saiicifiy  lactose f  litmus  milk^  mannite  positive,  other  tests    app.b.No.7. 
negative,  2  per  cent.,  namely,  as  follows  :  ~66b,  67b.  Beport  on 

Bacteriologiaa 

Salicin  positive,  other  tests  negative,  2  per  cent.,  namely,  as  S*(i"b5^ 

follows  :— 9B,  41b.  of  Man  ; 

(2)  Exorat»  of 

Salicin,  saccharose^  lactose,  litmus  milky  neutral  red^mannite^  gea-fowiyid 
raffinose  positive,  other  tests  negative,  1  per  cent.,  namely,  ^S^Sw?*" 

as  follows  : — iB,  Wat«n  ;  hf 

Dr.  Hooiton. 

Salicin^  saccharose^  lactose^  neutral  red,  mannite^  raffinose 
positive,  other  tests  negative,  1  per  cent.,  namely,  as 
follows :— 45b. 

Salicin^  saccliarose^  neutral  redy  raffinose  positive,  other  tests 
negative,  1  per  cent.,  namely,  as  follows  : — 13b. 

Saccharose^  UictosCy  litmus  milky  raffiriose  positive,  other  tests 
negative,  1  per  cent,  namely,  as  follows  :— 30b. 

Salicin,  saccJiarose,  litmus  milk  positive,  other  tests  negative, 
1  per  cent.,  namely,  as  follows : — 36b. 

Saliciny  Uictose  positive,  other  tests  negative,  1  per  cent., 
namely,  as  follows  :--46b. 


Before  proceeding  to  consider  the  resnlts  of  certain  experimenta 
as  regards  the  vitality  of  streptococci  in  water  it  is  desirable  to  try 
and  bring  the  foregoing  three  series  of  experiments  into  line. 

Summary  as  regards  the  foregoing  three  series  of  experiments 
(Streptococci  1  to  100,  lA  to  100a,  1b  to  100b). 

Relative  abundance* — llie  number  of  streptococci  per  gramme 
of  fasces  was  enormous,  29  per  cent.,  58  per  cent.,  8  per  cent.,  and 
5  per  cent,  of  the  streptococci  were  isolated  from  TTnjV<F<F»  -nrDiinjirj 
TO  ffT)\njxnrj  iinjTnAnnnjv  respectively  of  a  gramme  of  faeces.  A  safe 
estimate  of  the  average  number  of  streptococci  per  gramme  of 
normal  human  faeces  would  seem  to  be,  on  the  foregoing  basis,  at 
least  100,000  to  a  million.  These  figures  may  be  borne  in  mind 
in  relation  to  the  bacteriological  examination  of  potable  waters  for 
evidence  of  objectionable  pollution. 

Broth  cultures. — 75  per  cent,  of  the  streptococci  produced  diffuse 
cloudiness  in  broth  cultures. 

Oelatine  ^* streak*^  cultures. — ^The  great  majority  of  the  strepto- 
cocci grew  as  minute  transparent-looking  colonies  in  gelatine 
'.'  streak  "  cultures.    None  of  them  liquefied  gelatine. 

Pathogenicity.  —The  results  {see  Series  I.)  were  wholly  negative. 

Nitrate  Oivth  ^^— None  of  the  200  streptococoi  tested  (see 
Series  11.  and  III.)  reduced  nitrates  to  nitrites.    TAU  the  100 
faecal  6.  coli  dealt   with  in  lest  yeer^s 
result  in  this  sense.] 
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As  regards  the  salicin,  Baccharose,  lactose,  raf&nose,  litmnfl  nuw, 
neutral  red  (anaerobic),  inulin,  and  mannite  tests  the  reenllsweit 

as  followfi  : — 
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Turning  next  to  the  grouping  of  the  IMH)  atreptococoi,  it  appears 
on  analysis  of  the  foivgoing  results  that  they  fall  under  no  Iws 
than  40  xeparate  groups  on  the  bitais  of  the  tesLs  employed.     It  is 

not  Buggeeted,  however,  that  this  noceBaarily  means  10  dietincl 

apeciee. 

It  needs  to  be  remembered  that  the  "  change  "  prodaced  by  the 
streptococci  in  the  sugar  media  and  recorded  as  a  positive  reauK 
is  merely  an  acid  change.  In  the  case  of  B,  coli  the  acid  change 
is  accompanied  by  copious  gaa  formation.  The  prodaction  of  gu 
as  well  as  acid  wonhl  seem  to  be  a  more  reliable  biological 
feature  to  rely  on  for  difEerential  purposes  than  formatioo 
of  acid  alone. 

The  fact  of  there  being  so  many  groups  unfortanately  saggesU 
the  likelihood  of  streptococci  isolated  from  variouB  and  perhaps 
nnobjectional  sources  falling  almost  necessarily  under  one  ot 
other  of  the  40  groups  now  to  be  designated  according  to  the 
positive  reactions  characterising  them,  and  with  note  in  each 
instance  of  the  percentage  of  streptococci  of  Series  I.,  II.,  and 
III.,  which  found  inclnsioD  in  the  groQp. 

I. — Salicin,  aaccfiaroae,  lactose,  litmus  milk,   neutral 
red,  manmte  group. 

Series  I.,  3  per  cent. ;  Series  II.,  15  per  cent ; 
Series  III.,  21  per  cent.     Average,  13   per 


n. — Salicin,  Baccharose,  lactose  group. 

Series  I.,  1  per  cent. ;  Series  II.,  22  per  cent. ; 
Senes  III.,  .3  per  cent.  Average,  K-67  per 
cent. 


So9 

ill.^ Salicifiy  saccJuirose,  Icictosey  litmus  milky  raffinose    app.b^«.i 

Series  I.,  18  per  cent. ;  Series  II.,  1  per  cent. ;  JfrnsMrSS 
Series  III.  5  per  cent.    Average,  8  per  cent.  ^^^^^^^ 

86ft-f owl  nwfl 

\y,Saliciny  saccharose^  lactose^  litmus  milk  group.  Fiahjaad 

(S)  ocnrtAin 

Series  I.,  11  per  cent.  ;  Series  II.,  4  per  cent. ;  wiSiS«;by 
Series  III.,  7  per  cent.    Average,  7-114  per  Dr.Hoiiion. 
cent. 

V. — Saliciriy  saccharose  group. 

Series  I.,  5  per  cent.  ;  Series  II.,  13  per  cent ; 
Series  III.,  3  per  cent.    Average,  7  per  cent. 

VI. — Saltcin,  lactose^  litmus  milk  group. 

Series  I.,  2  per  cent. ;  Series  II.,  10  per  cent ; 
Series  III.,  8  per  cent.  Average,  6-67  per 
cent. 

VII. — Salicin,  saccJiarose,  raffinose  group. 

Series  1.,  13  per  cent. ;  Series  II.,  none  ; 
Series  III.,  6  per  cent.  Average,  6*34  per 
cent. 

VIII. — Salichiy  saccharose^  lactose^  raffinose^  neutral  red 
group. 

Series  I.,  14  per  cent. ;  Series  II„  2  per  cent.  ; 
Series  III.,  none.     Average,  5*34  per  cent. 

IX.— A'aZicm,  saccharose^  lactose^  litmus  milky  mannite 
group. 

Series  I.,  none  ;  Series  II.,  6  per  cent. ;  Series 
III.,  8  per  cent.    Average,  4*67  per  cent. 

X.—Saliciny  saccharose^  lactose^  raffinose,  Ittmus  milky 
nefttral  red  group. 

Series  I.,  2  per  cent. ;  Series  II.,  2  per  cent. ; 
Series  IIL,  7  per  cent.  Average,  3*67  per 
cent. 

XI. — Saliciriy  sacc?iarosey  lactosey  litmus  milky  neutral 
red  group. 

Series  I^  3  per  cent.  ;  Series  II.,  none  ;  Series 
III^  7  per  cwt    Average,  3'34  per  cent. 

XII. — Saccharosey  lactosey  litmus  milk  group. 

Series  I.,  1  per  cent. ;  Series  II.,  4  per  cent. ; 
Series  III.,  3  per  cent  Avenge,  2*67  per 
cent 

Xllh^SaXicin,  lactose,  tttmu$  mi^ 
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XIV.  — SViVin,  laclime,  litinun  milk,  neittrat  r»J,  manitiU 
group. 

Series  I.,  none  ;  Series  11.,  4  per  cent.  :  Serie* 
in.,  2  per  cent.     ATerage,  2  per  cent,  J 

W.—SacehafiiHe.    lacttae,    litmus    milk,     nettlral    rrf.i 

Series  I..  1  percent.;  8erieB  11.,  1  |>erc**m.ii 
Series  III.,  4  per  cent.     Average,  2  per  ceml  ,' 

XVI. — Salicin,  sacc/utrose,  fofflnose,  inufin  group. 

Series  I,,  »  per  cent. ;  Seriea  II.,  none  ;  Series 
III.,  none.     Average,  1-67  per  cent. 

XVII. — iSalicin,  sacchfirtwii,  raffinaae,  nexitral  r-ed,  itiuHn 
group. 

Seriee  L,  3  jver  cent ;  Series  II.,  none  ;  SerJM 
III.,  2  per  cent.    Average,  1-67  per  c«Dt. 

XVIil, — Salicin,  saccharose,  neutral  red  group. 

Series  I.,  none  ;  Series  II.,  4  per  cent.  ;  Serif* 
111.,  none.    Average,  1-34  per  cent, 

XIX. — Saccharose,  litmus  milk  group. 

Series  I.,  I  per  cent. ;  Series  II..  3  per  cent. : 
Series  III.,  none.     Average,  I'34  per  cent. 

XX.— .SVi/iCMi,  sacr.har'tue,  laclote,   ticiifral  nx/,    iiuinii-U 
group. 

Series  I.,  2  per  cent. ;  Series  II.,  none  ;  Series 
III,,  2  per  cent.    Average,  1'34  per  cent, 

XXI, — Saccharose,    lactose,    litmus    milk,    neutral    red 
group. 

Series  I,,  none  ;  Series  II.,  none  :    Series  III,, 
4  per  cent.    Average,  1*34  per  cent. 

XXII. — Salicin,  rajfinase  grrrup. 

Series  I.,  3  per  cent. ;  Series  II,,  none  ;  Series 
111.,  none.    Average,  1  per  cent. 

XXIII. — Salicin,   saccharose,    litmus    milk,    nstUral    red 
group. 

Series  L,  none  ;  Series  II,,  3  per  cent.  ;  Series 
111.,  none.    Average,  1  per  cent. 

XXIV.— Salicin,  sace/iarose,  lactose,  litmus  milk,  mannile, 
raffinose  group. 
Series  I.,  none  ;  Series  II.,  I  per  cent.  ;  Series 
III.,  2  per  cent.    Average,  1  per  cent. 

XXV. — Salicin,  saccharose,  litmus  milk  groitp. 

Series  I,,  1  per  cent ;  Series  II.,  none  ;  SeriM 
III.,  1  per  cent     Average,  0*67  per  cent 


511 

XXVI. — SaltciHy  saccJuirose^  neulraX  redy  raffinose  group.    app.b,No.' 

Series  I.,  uone  ;  Series  II.,  1  per  cent. ;  Series  ^otoriotork 
III.,  1  per  cent.    Average,  0*67  per  cent.         5f(S*^^ 

XXVII. — Salicin^  lactose^  litmus  miik.  mannite  group.  (2)  Excrete c 

Pea-fowl  and 
Series  I.,  none  ;  Series  II.,  none ;  Series  III.,  S?awS3i 
2  per  cent.    Average,  0-67  per  cont.  w*!?'*  tv 

XXVIII. — Salicifif    sciccharose^   rafftnose^  inulin^  mannite  ^'•^**""*^ 
group. 

Series  1 , 1  per  cent. ;  Series  II.,  none  ;  Series 
III.,  none.     Average,  0*34  per  cent, 

XXIX. — Salicin,  saccharose^  Uictose^  litmus  milky  neutral 
redy  inulin  group. 

Series  I.,  1  per  cent.  ;  Series  II.,  none  ;  Series 
III.,  none.    Average,  0*34  per  cent. 

XXX. — Saccharose^  raffinose  group. 

Series  I.,  1  per  cent. ;  Series  II.,  none ;  Series 
III.,  none.    Average,  0*34  per  cent. 

XXXI. — SaliciHy  saccharose^  inulin  group. 

Series  I.,  1  per  cent. ;  Series  II.,  none  ;  Series 
III.,  none.    Average,  0*34  per  cent. 

XXXII.  —Salicin,  lactose^  raffinose,  litmus  milk,  neutral  red 

group. 

Series  I.,  1  per  cent. ;  Series  II,,  none  ;  Series 
III.,  none.    Average,  0*34  per  cent. 

XXXIIL—SaZicm,  saccliarose^  lactose^  rajffinosey  litmus  milky 

inulin,  mannite  group. 

Series  I.,  1  per  cent. ;  Series  II.,  none  ;  Series 
III.,  none.    Average,  0*34  per  cent. 

XXXIV. — Saliciriy  saccharose,  lactosCy  neutral  red  grou^f. 

Series  I.,  none  ;  Series  II.,  1  per  cent. ;  Series 
III.,  none.    Average,  0*34  per  cent. 

XXXV. — SaliciUy    saccJiarose,     lactosey    tnannite^    raffinose 

group. 

Series  I.,  none  ;  Series  IL,  1  per  cent. ;  Series 
III.,  none.    Average,  0*34  per  cent. 

XXXyi.—Saliciny  sacchaj^ose^  lactose,  htmus  milky  neutral 

redy  mannitey  raffinose  group. 

Series  I.,  none  ;  Series  II.,  none  ;  Series  III., 
1  per  cent.    Average,  0*34  per  cent. 

XXXVII. — Salicin  group. 

Series  I.,  none  ;  Series  II.,  none  ;  Series,  III. 
]  per  cent.    Average,  0*34  per  cent. 
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XXXVIIl. — Saccfiafme,  htcliine,  Hlmtts  milk,  raffinose  gitntp. 
,1  Serieei  I.,  none;  Heriea  II.,  uone  ;  Series  IH. 

I  [ler  cent.    Averu^,  (I'ltl  per  cent. 

XSXIX. — Salicin,  saccharose,  lactose,  neiUrut  red,  m/inniit, 
raffinoae  group. 

Series  I.,  none;  Seriea  II.,  none  ;     Series 
1  per  cent.     Average,  0'34  per  cent. 

XL, — Salicitt,  lactose  ffroup. 

Series  I.,  none  ;  Series  II.,  none  ;    Series  IIL*. 
1  per  cent.     Average,  O-'M  per  cent. 

The  large  nnmber  of  sep&rate  groups  which,  on  the  basis  of 
the  teats  employed,  has  been  forthcoming  is  aomewliat  surpriaing. 
lu  this  connection  it  needs  lu  be  remembtired  that  the  successfnl 
enbcnltnring  of  streptococci  is  not  so  certain  a  procedure  as  ie  th« 
case  with  most  other  microbes.  Bnt  Hllowing  for  ocea^ional 
error,  it  is  obvious  that  the  sireptocooci  in  fxcea  constitute  * 
race  of  microbes  differing  widely  in  their  biological  attriba(«a. 
Unfortunately  with  so  many  groups  to  select  from  a  pariiculat 
streptococcus  or  paendo-streptococcas  derived  from  a  non-feeoil 
source  could  hardly  fail  to  fall  under  one  or  another  of  the 
40  groups  of  ftecal  streptococci. 

If  it  were  arbitrarily  decided  to  ignore  ail  those  streptocooc! 
falling  under  (he  groups  whose  numerical  value  was  l<:<ss  than 
three  per  cent.,  and  at  the  same  time  to  dispense  with  the  saiicin 
and  innlin  tests,"  it  would  be  poasible  to  account  for  abont  74  per 
cent,  of  the  streptococci  within  the  limits  of  ten  groups.  Of 
course  this  might  mean  ignoring  some  streptococci  which,  above 
their  fellows,  are  characteristic  of  human  fteces.  Bnt  from  the 
practical  point  of  view  it  is  convenient  to  consider,  if  only 
tentatively,  such  arbitrary  arrangement  as  tending  in  the  direction 
of  simplicity.    Thus  : — 

Group  A. — Positive:  saccharose,  lactose,  litmua  milk;  nega* 
tive :  neutral  red,  i-affttittse,  and  mannite.     10  per  cent 

Oroup  ]J. — Positive  :  saccho'ose,  lactose,  litmus  milk,  neutral 
red;  negative  ;  raffinose  and  mannite.    7  per  cent. 

Group  C. — Positive :  saccharose,  lactose,  litmus  milk,  rajffi- 
nose;  negative:  neutral  red  and  mannite.  834  per 
cent. 

Group  D. — Positive ;  saccharose,  lactose,  litmus  milk,  man- 
nite ;  negative  :  neutral  red  and  i^ffinose.    4-67  per  cent. 

Group  E. — Positive  :  saccharose,  lactose,  litmua  milk,  neuii'al 
red,  raffinose;  negative  :  mannite.    3*67  per  cent, 

Group  F.^Positivo :  saccharose,  lactose,  litmus  milk,  neult-al 
red,  mannite;  negative:  raffinose.    ISpercent^ 

*  The  ««lioin  test  i«  perli«pa  too  DDiTBTral  uid  the  inolio  test  too  «xaliuiTe  to 
b«  niefnl  (or  pnrpoaea  of  diSeieatiaCion.  On  Ow  other  hsnd  thero  maj  pnn 
*~  bo  goiKl  groaoda  for  retaining  the  inlioiD  test. 
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Group  0. — Positive:   saccharose^  lactose;    negative:   litmus 
milky  neutral  red^  raffinose^  and  mannite,    8'67  per  cent. 

Group  H. — Positive  :  saccharose^  raffinose ;  negative  :  lactose^ 
litmus  milky  neutral  redj  and  mannite,    6*68  per  cent. 

Group  I.— Positive  :  saccharose^  lacfose^  raffinose^  neutral  red; 
negative  :  litmus  milk  and  mannite.    5*34  per  cent. 

Group  J. — Positive:  lactose^  litmtM  milk;  negative:  saccJui' 
roscy  raffinose^  neutral  redj  and  mannite.    6*67  per  cent. 

It  is  to  be  observed,  however,  that  the  foregoing  arrangement 
leaves  about  26  per  cent,  of  the  streptococci  unaccounted  for. 
Moreover,  my  most  recent  work  leads  me  to  consider  that  the 
salicin  t«st  may  be  of  definite  value  in  the  following  sense : — 
Over  90  per  cent,  of  the  f sBcal  streptococci  produce  an  acid  change 
in  Falicin.  Many  of  the  minute  colonies,  liable  to  be  mistaken 
for  streptococci,  occurring  in  plate  cultures  made  from  waters  are 
found  on  further  study  not  to  be  true  streptococci.  As  a  minority 
only  of  these  water  pseudo-streptococci  '*  change  **  the  salicin 
medium,  it  is  obvious  that  it  might  be  desirable  to  utilise  the 
salicin  as  a  preliminary  test  and  reject  all  the  microbes  which 
showed  no  acid  change. 

Up  to  the  present  only  those  streptococci  have  been  considered 
which  do  not  liquefy  gelatine.  It  is  necessary  to  add  a  brief 
description  of  a  few  streptococci  or  pseudo-streptococci  which 
were  found  to  be  liquefiers. 

The  following  is  a  description  of  their  biological  characters : — 
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p.BjJo.7  E.  The  Vit'jlUy  of  FrBcal  Streptococct. 

^rulriMcvirAl  ^htQ  Grsl  I  drew  attention  to  the  po^ible  vulae  of  the  sU«plo- 
B=>niip"ioD  cocciia  test  in  counection  with  the  haclerioscopic  analysis  o( 
iiuui':  potable  waters'  I  was  ciireful  In  note  what  might  l»e  soiiii<  of  iti 

^ca^rovTuid  shoi'tcominga.  For  example,  I  specially  staled  that  riU  strepto- 
Fi«h!«Dd  cocci  were  not  neceasarily  dolicale  germa  anil  of    feeble  vitality. 

Nuwo^*"         ^ly  main   point  was  ihat  as  aireptoeo .ci   are  iiii|'erabundant  in 
D^Hooiion       sewage  and  in  excremental  matter,  and  absent  of  present  only  in 
sparse    amoaut    in    pure   waters,  the  prima  facte  presumpiiuu 
was  in   favour  of  the  etreptococcns   leet    lieing    of  use   in   the 
bact«?rioBcopic  analysis  of  potable  waters. 

I^ince  then  much  work  hu^  l>een  done,  and  on  the  whole  tfaR 
reaults  have  pone  to  confirm  luj  origiual  views.  But  it  needs  (•■ 
be  borne  in  mind  that  there  is  a  great  difference  between  n  test 
which  is  inherently  good  and  one  which  is  of  proved  prvcticial 
utility.  To  attain  the  latter  end  the  combined  researcheeof  nuuir 
independent  observers  might  bereqnirt^d  over  a  prolonged  period. 
Even  at  the  present  day  the  comparatively  simple  B.  coli  test  iB 
not  without  a  host  of  detractors.  Yet  in  connection  with  the  B. 
coli  test  more  strennons  work  has  been  carried  out  than  as  regardd 
probably  any  other  known  test. 

The  chief  source  of  trouble  experienced  in  respect  of  the  strep- 
tococcus test  has  been  the  almost  insuperable  difficulties  uttending 
the  differentiation  of  species.  If  it  becomes  possible  to  sift 
with  comparative  ease  and  certainty  the  streptococci  into  detinile 
groups  and  to  assign  to  each  gronpa  precise  significance  as  regards 
objectionable  pollution  a  great  advance  will  have  been  made.  It 
is  in  my  opinion  lack  of  knowledge  rather  than  intrinsic  iuferioriu 
that  at  present  operates  against  the  practical  usefulness  of  the 
streptococcus  test. 

In  what  follows  I  give  evidence  strongly  indicative  of  a  rapid 
loss  of  vitality  of  a  few  streptococci,  and  evidence  also  that  maoy 
ftecal  streptococci  ciin  maintain  their  existence  under  laboratory' 
conditions  of  experiment  for  a  surprisingly  long  time.  Unfortu- 
nately 1  am  unable  at  present  to  saggeut  any  biological  tests 
other  than  the  actual  test  of  viability  which  would  enable  the 
bacteriologist  to  differentiate  with  any  degree  of  certainty  the 
less  hardy  streptococci  from  their  more  robust  follows. 

Vitality  of  Frecal  Strei/incoccif  in  Sterilized  Tap   Wnt^v  kept  in 
Stoppered  Bolfles  in  the  dark  at  20°  C. 

Twenty-five  separate  streptococci  were  tested.  The  prooednre 
in  each  case  was  aR  follows : — 300  cc,  of  sterile  tap  water 
contained  in  a  stopj>ei'ed  bottle  were  inoculated  with  an  ogvr 
culture  of  a  single  streptococcus.  After  vigoi'oaB  shaking  the 
initial  number  of  streptococci  was  determined  by  making  a 
series  of  dilutions  and  inocalating  broth  tubes  wi^  a  definite 
amount  from  each  dilution.     The  bottle  was  then  placed  in  an 

•  Report  of  the  Medical  Officer,  Locol  Govemmrat  iioftrd,_I8aS-9. 
t  The  oultnrBl  cbaimotera  of  the  Btreptooocd  employed  in  these 
bkTB  ftlreidj'  bam  nt  fortl;  in  detail. 
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incnliator  at  20"  C.    These  aud  sahseqaent  broth  cnltares  were 
inonbat«d  at  37°  C.  for  two  to  three  days  and  then  examined  j 
microscopically.    Each  day  the  bottle  was  removed   from  the  ] 
incabator,  shaken,  farther  dilations  made,  and   broth  caltnres  • 
inoculated  therewUh,     In  this  manner  the  namber  of  strepto-  ', 
cocci  in  the  water  was  estimated  day   by  day.    When  on  two 
sncceasive  days   the  1  cc.  broth  caltores  made  from  the   bottle  i 
failed  to  develop  any  growth  after  inanbation  at  vl7°  G.  for  three  \ 
days,   the    streptococcns    was    considered    to    be,    for    practical  i 
pnrpoBeB,  dea<I.     Of  conrae  failure  to  obtain  growth  with  1  cc. 
need   not   necessarily  always  mean  that  a  similar  result  would 
have  been  obtained  if  a  larger  volnme  of  the  water  had  been 
submitted  to  examination.     Bat  it  certainly  signifies  the  relative 
disappearance  of  the  streptococcos  from  the  water  and  perhaps 
for  all  practical  purposee  ita  death. 

The  resnlta  may  be  grouped  arbitrarily  as  follows : — 

Group  I, — In  this  group  are  inclnded  the  streptococci  which 
died  either  on  ttie  2nd  or  3rd  day  after  inoculation 
of  the  sterile  tap  water,  namely,  streptococci  d5A,  69,  96, 
97,  and  100. 
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Group    II, — This  groop  comprises   the    streptococci    wUdl 
dieil  either  on   (he  4th   or  5th   day    after    inocolitiM^ 
of  the  sterile  tap  wster,  oamelr,  streptococci   79,  SS.  F 
65a,  tflA. 
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Qboop  III.— ThiB  group  inolndeB  the  Btreptococci  which  died    app.^no.  7. 
on  the  7th,  8th,  or  9th  day  after  inoculation  of  the  sterile  Beportan 
tap  watw,  namely,  streptococci  89,  69b,  70b,  37a,  1a,  5a.    iS^^Sfi?" 
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Oroup  IV.— In  thia  group  are  inclnded  the  two  streptococa    I 
which  dieil  od  the  13th  and  16th  day  after  inocalalioa 
of  the  sterile  tap  water,  namely,  streptococci  72b  and  32a 

respectively, 


Wnen :  by 
Dr.  Eoiuton. 
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Group  v.— Thia  group  inclodes  streptococci  4b,  77,  89b,  and    ^rr.a^a.i. 
10a,  which    died    oo    the   32nd,  25th,  and    48th- day   Report  on 
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□t  (1)  EsorsU 

of  Uuii 

m  Eioreta  ot 

Flab:  ftnd 
(S)oerUin 
Potable 
Waten ;  br 


•* 
ft 

_ 

— 

\— 

1 



— 

— 

_ 

, 



r^ 





^ 

Z 

'ZZ 

— 

— 

ZZ  I 

z  ~ 

=: 

— 

! 

~ 

~ 

~  I 

Z  — 

— 

~ 

L 

— 

— 

[— 



— 

— 

— 

— 

— 

— 

— 



— 

— 

I— 

~ 

^— 

— 

— 

\— 

— 

— 

^- 

^ 

, 



_ 

—  _ 



— 

— 

' — 

— 

— 



' — 

— 

— 



— 1 

, . 







_ 

r- 

■JL. 

— 

zi\ 

— 

— 

3 : 

I~ 

^ 

= 



— 

— 

— 

— 

— 



— 

1 

__ 





^  — 

^ 



— ^ 

— 1 

— 

— 

— 

-  ^^ 

^ 

— ' 



__ 







— 

.c:; 

L^  ^ 

-,--=3 





— 

— 

— 

— - 

^ 

1^  - 



— 

— 

__ 



-^ 



_^ 

^  _ 



, 



— 

F 

— 



__- 

— 

— 



iaxr\  A 



^ 

;:- 

= 

: — 

— 



— 



i 

lo 

i 

\ 

o 
i 

2* 

s 

e 

Group  VI. — This  gronp  comprieeg  streptococci  1b,  2b,  and 
71b,  which  ou  the  38th,  40th,  and  51st  day  reapcctiveiy 
after  iDocuIation  of  the  sterile  tap  water  vrere  etill  alivo. 
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In  smnmary  of  the  foregoing  it  is  to  be  noted  that —  a^.b,: 

4  per  cent,  of  the  25  streptococci  died  in        2  days.  iac^oi 
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Thus,  under  the  conditions  of  experiment  64  per  cent,  of  the 
streptococci  died  within  10  days. 

It  will  be  noted  by  refeirence  to  the  diagrams  that  the  initial 
nnuiber  of  streptococci  added  to  the  water  in  the  different  bottles 
varied  from  10,000  per  cc.  to  100,000  million  per  cc.  Further, 
that  in  nearly  all  cases  there  was  a  rapid  and  marked  decline  in 
number  of  the  streptococci  short  of  their  actual  disappearance 
from  1  cc.  of  the  water. 

It  is  obvious  from  the  foregoing  experiments  that  807ne  /cecal 
streptococci  speedily  die  when  planted  in  sterilised  tap  water. 
Hence,  if  it  were  possible  by  cultural  or  other  tests  to  differentiate 
with  certainty  these  streptococci  from  their  more  hardy  fellows,  a 
decided  step  woald  have  been  made  in  the  direction  of  detecting 
evidence  of  recent  pollution.  Unfortunately  at  present,  beyond 
the  actual  testing  of  the  viability  of  the  streptococci  in  water, 
no  tests  seem  to  afford  the  necessary  information ;  for  it  has 
been  found  that  streptococci  yielding  the  same  resnltB  to  cultural 
tests  do  not  necessarily  yield  similar  results  as  regards  viability. 

It  must  also  be  remembered  that  the  results  obtained  under 
laboratory  conditions  of  experiment  and  when  working  with 
sterilised  tap  water  may  be  widely  different  from  those  pertaining 
to  natural  conditions  and  waters  of  diverse  sort. 


Vitality  of  FceccU  Streptococci  in  Sterile  Salt  Solution  (0'5  gramme 
sodiwn  chloride  in  95*5  cc.  distilled  water).* 

The  procedure  was  as  follows  : — 

A  tube  containing  10  cc.  of  sterile  salt  solution  was  in  each 
case  inoculated   with  a  platinum  .loopful  of  a  broth  culture  of 

*  It  should  be  noted  that  this  "  phTBiological  salt  solution  **  contained  much 
more  salt  than  is  present  in  natiual  diizudng  waters.  For  example,  moorland 
water  usnally  contains  about  one  part  of  chlorine  per  100,000  pfttta  ot  ma^tiiit.  V^ 
the  i<olution  used  for  tiiese  experinusnts  tiie  pio^xXioa  ol  «Ma::Qs&.  Oc^^i\^^ 
oOOpttrtein  100,000  parts  of  water,  ox  oaa  pMV.  Vn  7^  V«xX»* 


.  the  particalar  atreptococcne  of  experiment.  After  shaking  ttt 
tube,  O'l  cc.  ot  the  saline  solution  was  removed    ■with  a  8l«nk 

'  pipette  and  a  broth  culture  made.  The  broth  culture  was  incnbited 
at  37"  0.  for  2  to  3  rtaya,  aod  then  examined  microscopitallT 
to  determine  the  presence  of  living  streptococci  in  this  araoant  of 
saline  solution  ((Vl  cc).  The  tube  containing  the  saline  and 
streptococcns  was  placed  in  an  inculiator  at  20"  C,  Ou  the  2nd, 
4th,  6th,  «th,  lOtb,  and  20th  day  1  cc.  broth  cultarea  were  made 
from  the  tube.  It  will  be  noted  that  in  teetio^  for  the  viability 
of  the  streptococcns  ten  times  more  of  the  saline  solution  wasaiad 
than  bad  been  employed  in  the  initial  cnltnre. 

One  hundred  streptococci  (iB  to  loos')*  were  tested  in  tbeahore 
manner,  each  in  a  separat*  tabe.  The  results  are  shown  in  tl» 
following  table : — 


Table  VI. 
ahowiiig  the  viability  of  faical  atrepiococci  in  sterile  salt  eolndon. 
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Tablb  VI. — continued. 
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20  days  later, 
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The  results  were  disappointing,  inasmncti  as  GZ  per  cent,  of  the 
100  Btreptococci  snrrived  for  at  letust  20  dayB  in  Uie  salt  Bolntion. 
A^  regards  the  remaining  38  streptococci : —     - 

7  per  cent,  of  the  100  streptococci  snrvived  10  days  but  not  20  days. 

4        ,  „  „  8     „        „       10    „ 

14        „  , „  6     „        „         8    „ 

9        «         »       ,.  »  .,         4     »       ..        6    „ 

4       „         „       „  „  „         2     „       „        4    „ 

In  brief,  not  far  short  of  two-thirds  of  the  streptococci  were 
long-lived,  less  than  half  died  in  from  4  to  20  days  under  the 
conditions  of  experiment. 

It  thus  appears  that  only  some  feecal  streptococci  are  to  be 
relied  on  qua  their  viability  to  denote  recent  pollation.  When  it 
is  remembered  that  according  to  the  coUnral  tests  employed,  the 
B  series  of  streptococci  were  divisible  into  24  classes  or  groups 
this  is  not  surprising.  Keverthelees,  it  is  possible  that  the  saline 
solution  employed  in  these  experimental  was  favourable  to  the 
vitality  of  the  streptococci,  and  that  in  practice  Btreptococci 
would  die  much  more  speedily  than  the  resnlte  of  the  foregoing 
experiments  would  seem  to  suggest. 

As  regards  the  B  streptococci,  which  were  tested  in  tap  water  as 
well  as  in  saline  solntion,  it  appears  that  ^— 


71b) 


I  survived  alike  in  tap  water  and  saliti*  wlntton.  (oc  v 
yjg  j      than  20  daya. 

4b  was  dead  in  8  daya  in  tihe  BaVVoa  acA.'oJftsB. 
25  days  in  the  tap  ^ntar  6xp<  '        *■ 


89b  stirTived  alike  in  tap  v.'ater  and  saline  solution  for  mott 
Ihan  20  days. 

72b  lived  for  at  least  20  ilaj's  in  the  tudine  solntion,  bnt  ontj 
13  days  in  tap  water. 

6yB  ilied  in  7  and  8  duys  respt'ctively  in  the  tap   water  nui 
saline  soltition. 

70b  died  in  6  and  7  days  i-eHpectively  iu  saline  solution  i 
tap  water. 

It  has  already  been  observed  that  at  present  there  is  no  propa 
basis  for  associating  certain  ascertained  cultural  reactious  < 
streptococci  with  cerlAtn  observed  facts  as  regards  their  viability,') 


F. — Projective  i-ahte  of  tlie  streptococcus  tsat. 

In  couclusion,  it  is  desirable  tu  call  attention  to  cert^n 
observed  fticts  which  serve  to  suggest  the  prospective  .value  of 
the  streptococcus  test  in  public  health  bacteriology.  A  con- 
vincing demonstnttiou  i:>r  the  actual  practical  and  iuunediMte 
value  of  the  teat  is  as  yet,  and  owing  to  incoinv>let«  knowledg>^, 
another  and  more  difficult  matter.     The  facts  in  question  are  : — 


(a)    Numerical  Ahmdatux, 

In  the  first  place  it  is  important  to  emphasize  the  fact  thai 
streptococci  may  be  present  in  human  feeces  iu  enormous 
nnmbers. 

In  Series  I.,out  of  100  streptococci  54,  29,  2,  and  15  percent,  were 
isolated  respectively  from  TsssoiF,  rowiitffrrt  Toi.o'nosff.  nrflTrAoflir'.  "f 
a  gramme  of  fsecbs. 

In  Series  II.,  98  per  cent,  of  the  100  streptococci  were  isolated 
from  TTiir^T^  of  a  gramme  of  feeces. 

In  Series  III.,  of  the  100  streptococci  33,  47,  and  20  per  cent, 
were  isolated  from  Tm/otro.TfliiAoain  and  t-j^oWoo  respectively  of 
a  gramme  of  faeces. 


(b)     Diversity  <>/  Species. 

Secondly,  it  has  been  shown  that,  on  the  bfiBiB  of  the  wets 
employed,  the  ;W0  streptococci  were  capable  of  differentialioD 
into  no  less  than  40  groups.  It  is  difScnlt  to  believe  that  all  the 
streptococci  comprised  in  these  40  groups  are  devoid  of  practical 
value  asindicatiunsof  {secal  polltitionin  the bacterioscopic  analysis 
of  water.  On  the  other  hand,  it  needs  to  be  remembered  that 
with  40  groups  to  select  from  there  is  danger  of  allocating  a  non- 
f»«il  streptococcus  to  one  or  other  of  the  40  fncal  gronps.  But 
thiM  means  rather  paucity  of  present  knowledge  and  lack  of  dif- 
ferential testa  ttian  TO^ifttftTA  ^sft\CTKa.'Ma  (A  *!%  ^wbi^fcococcaB  test 
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(c)    Range  of  Viability. 

Thirdly,  it  is  not  unimportant  to  possess  tests  which  are  capable 
of  detecting  both  recent  and  remote  faecal  pollution  with  all  the 
intorvening  gradations.  In  this  sense  the  streptococcus  test  appears 
to  have  a  special  claim  to  attention  ;  for  it  has  been  shown  that  out 
of  a  total  of  125  streptococci  tested  (25  in  tap  water,  100  in  saline 
solution)  as  regards  viability  some  perished  very  rapidly,  others 
less  rapidly,  oUiers  again  only  very  slowly,  and  some  were  still 
alive  at  the  close  of  the  experiment.  Nevertheless,  it  is  impos- 
sible to  say  as  yet  by  cultural  tests  which  streptococci  will  be 
hardy,  and  which  easily  bereft  of  life.  So  that  at  present  in 
practice  it  would  seem  to  be  desirable  to  resort  (in  conjunction 
with  the  use  of  the  ordinary  cultural  tests)  to  actual  tests  of 
viability.  It  is  difficult  to  say  what  kind  of  solution  should  be 
employed  for  this  purpose.  Possibly  in  the  case  of  water 
samples  a  portion  of  the  sample  should  be  set  aside  for 
sterilisation  purposes.  Then  if  streptococci  were  isolated  from 
the  unsterilised  water  their  vitality  might  be  tested  for  in  the 
same  water  after  sterilisation.  This  would  enable  the  observer 
to  classify  streptococci  (1)  according  to  their  biological  characters 
and  (2)  according  to  their  vitality  in  the  water  (after  sterilisation) 
from  which  they  were  originally  isolated. 
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This  portion  of  the  inqniry  proved  more  ardnons  thai 
aaticipated,  and  it  is  far  from  being  completed.  It 
importance  ie  considerable,  as  it  has  a  direct  bearing  on ' 
interpretation  to  be  placed  on  the  reaalts  of  the  bad 
examination  not  only  of  drinking  waters  bat  of  edtnu 
and  of  shell-fish. 

The  facts  ascartaiaed  may  be  conradered  tuider  three  s 
f ollo-wB : — 


The  bacteriological  examination  of  the  intestinal  oo 
lea-fowl.  i 


The  bacteriological  examination  of  fish  of  vaiM 
dredged  from  the  sea  in  localities  to  which,  in  regard  of 
to  pollution,  no  reasonable  objection  could  be  taken. 

Section  III. 

Various  experimente  bearing  on  the  ability  of  tieh 
with  B.  ooli  the  water  which  they  are  frequenting. 


TTia   bacteriological  ejamimttiim  of  the  intestinal  am 

sea-foH-l. 

The  importance  of  thia  investigation  may  be  jadged 
fact  that  in  many  estuaries  where  there  are  shell-fish 
gulls  are  found  in  large  number.  In  connection  will 
sources  of  wat*;r  supply  the  possibility  of  gnlls  contamim 
water  is,  althongh  doubtless  a  remote  contingency,  on 
may  on  occasion  have  to  be  borne  in  mind.  But  it  is  cl 
relation  to  ehell-fish  layings  in  shallow  waters  that  the 
of  pollation  due  to  the  alvine  discharges  of  gnlls  is  of  pa 
importance  to  the  bacteriologist.  There  are  two  sid«« 
question.  On  the  one  hand  there  are  persons  of  authoi 
regard  pollution  due  to  the  excreta  of  birds  and  Ihi 
animals,  whether  healthy  or  diseased,  as  of  little  or 
portance.  According  to  these  authorities,  if  the  tests 
bacteriologist  fail  to  distinguish  between  feecal  eontaniin 
water  which  is  of  human  origin  and  that  which  ia  due 

■  Dt.  Ejre  ^m  T«c«Tit4  'jM^i^Aioi  mi  wtetortiog  vrelimiaary  comic 
on  tbii  Butiject,  In  f.meii«L  ilio  wA\wA\»  »,w™jsiait».  >xntiai«nkme  i 
retention. 


and    the    Jower  animals,  the   resnlts    obtnined  are  of   negative  *"■  ^li"*-' 

Value ;   may,   indeed,  be  moat  misleading.     To   cite  a  concrete  Eeport  on. 

Inatance  :  In  the  opinion  of  these  observers,  if  an  estuarial  water  i^JSj^ni^oSl 

is  polluted  with  sewage,  if  galls  are  namerous,  and  if  the  excreta  "}'^?f*"*y 

of  gulls  and  human  beings  contain  apparently  similar  microbes  (3)eicrgMMB 

the  results  of  the  quantitative  bacteriological  examination  of  the  fi^'P^lj*^ 

water  and  shell-fish  may  be  of   indefinite  valne  because  of  the  (ixwudn     j| 

total  nnmber  of  excremental  micro-organisms  found  in  the  water  WMen^br 

or  shell-fish  an  unknown  proi>ortion  may  have  been  derived  from  "f. "     '— 
the  eTaciiations  of  sea-fowl. 

On  the  other  hand  there  are  authorities  who  consider  all 
kinds  of  excremental  pollution  potentially  dangerous  to  health, 
while  admitting  that  pollution  of  water  caused  by  the  excreta  of 
the  lower  animals  is  mnch  less  to  be  feared  than  contamination 
arising  from  a  human  source.  At  the  same  time  they  wonlii 
agree  that  it  may  be  difficult,  if  not  impossible,  to  distinguish 
the  one  contamination  from  the  other. 

Limiting  discussion  to  the  particular  case  of  the  gull,  it  might 
be  contendeil  that  a  gull  once  having  eaten  food  containing 
numerous  B.  coli  would  be  apt  to  harbour  this  micro-organism 
in  its  intestine  for  an  indefinite  period,  and  that  B.  coli, 
multiplying  in  its  lower  gut,  would  be  voided  with  every 
excretion  in  enormous  number.  lu  this  view  of  the  case  a 
gull  frequenting  a  pure  estuary  might,  although  no  longer 
feeding  on  filthy  food,  daily  pollute  shallow  water  over  an 
oyster  laying  ;  so  that  the  water  or  the  oysters  therefrom  sent 
to  the  bacteriologist  might  come  to  be  condemned  without  suf- 
ficient warrant. 

To  this  contention  the  bacteriologist  might  reply  that,  even  if 
the  foregoing  assumptions  were  found  to  be  correct,  there  is  no 
surety  that  the  excrement  of  such  a  gull  is  altogetJier  harmless 
to  man,  and  that  to  eat  oysters  containing  bacteria  derived  from 
even  a  healthy  gull's  intestine  is  possibly  to  court  danger. 
Further,  he  might  contend  that  ther«  is  the  possibility  of  gulls 
harbouring  in  their  intestines  defi  nitely  pathogenic  microbes, 
which  they  might  thus  import  and  sow  as  it  were  in  situations 
which  on  topographical  grounds  had  been  approved  as  practically 
secure  from  sewage  contamination. 

Of  course  it  is  [lossible  that  an  oyster  pit  approved  by  the 
topographist  in  absence  of  any  drains  or  sewage  discharging  in 
its  neigh  bo  urhuod,  might  nevertheless  have  tiecome,  the  day 
previous  to  his  visit,  polluted  to  a  dangerous  extent  by  some 
passing  tramp  snlftring  from  typhoid  bacilluria. 

Contrariwise  a  bacteriologist  might  have  sent  him,  and  might 
condemn,  a  sample  of  water  from  a  pure  Highland  loch,  which, 
by  an  unhappy  chance,  included  the  "droppings"  of  a  passing 
bird. 

Both  the  topographist  and  the  bacteriologist  wonhl  in  snob 
case  be  alike  the  victims  of  accident.  There  are,  indeed,  few 
problems  which  can  be  answered  off-hand  in  an  absolute  manner ; 
fueanwhile  reliance  is  placed  on  accumulated  experience. 


I  rs>  Excreta  <] 
I  Be&-fowl  tioi 
I  Flih :  and 

fclioUbli! 
■  Walan ;  by 
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So  far  as  my  own  experieaee  poes  of  the  topog^nphicsl  con 
ditione  of  estuarial  rivet's  anil  oy^t«r  layings,  and  of  the  biotogia 
'  qualities  of  thi^  water  and  o,VBt«ri»,  1  regard  the  qa<.<«tioti  o 
possible  contamination  doe  to  gnll's  uxcreta  ae  a  factor  whic) 
the  bacteriologiat  cannot  reasonably  ignore.  Bnt  the  bacteriologii 
ought  to  be  the  Srat  to  acknowledge  that  his  resnlts  reqoir 
intLTprelation  tettg  in  an  absolute  than  in  a  relative  sense,  and  iha 
all  (he  local  conditions  should  most  carefully  be  considered  befor 
coming  to  any  definite  decision.  Moreover,  as  in  the  future  dti 
topographiat  and  bacteriologist  must  needs  work  more  and  mon 
in  unison,  there  ie  prospect  that  the  local  conditions  and  the  bio 
logical  facts  may  in  time  to  come  be  interpreted  and  harmonis«i 
in  sncb  a  manner  as  to  allow  in  most  cases  of  a  reasooabji 
estimate  as  to  whether  or  not  there  exists  in  a  particular  instano 
potential  danger  to  health,  and,  if  ao,  of  the  degree  of  it. 

It  will  be  convenient  to  consider  the  reanltB  obtained  ande 
Section  I.  in  the  following  order  : — 

The    bacterial    examination    of    the    excrement    of    certAii 

sea-fowl  (experiments  1  to  10). 
Tables  showing  the  biological  attributes  of  the   B.  coli  am 

streptococci  isolated  from  the  gnlU'  excrement.  i 

Snmmary  of  results.  I 

Conclusions.  M 


Thf  halter ioloffical  eTamination  of  the  fxer^m^nl   of  gidb 
{e^l>erimenta  1  to  10). 

ETperimptit  1. 

Herring  gull  (A). — A  herring  gull,  shot  off  the  Norfolk  coast, 
was  dissected,  and  the  lower  gut,  when  it  had  been  tied  at  theiuial 
orifice  and  a  few  inches  higher  up,  was  removed  and  placed  on  a 
sterile  plate.  The  outaide  of  the  gut,  near  its  lower  end,  was 
seared,  and  a  small  opening  made  with  a  sterile  blade.  By 
means  of  a  suitable  sterile  instrument  0'5  gramme  of  the  excre- 
ment was  removed  and  weighed  into  a  sterile  watch  glasa.  This 
excrement  was  transferred  to  a  tube  containing  H'S  cc.  of  sterile 
water  and  mixed  therewith  as  thoroughly  as  possible.  From  this 
the  first  tube,  further  9  cc.  tubes  were  inoculated  by  the  decimal 
mode  of  dilution,  each  tube  receiving  1  cc.  from  the  tube  nearest 
it  in  the  scale  of  dilution. 

B.  cult  test. — Bile-salt  glucose  peptone  tubes  were  inoculated 
with  1  cc.  from  the  various  dilutions.  All  the  cultures  yielded 
acid  and  gas ;  so  secondary  plate  cnltnres  were  made  from  the  last 
three.  B.  coli  appeared  in  all  the  ihree  plates,  and  the  micro- 
organisms proved  to  be  typical  B.  coli,  as  is  shown  in  Table  VII, 
The  last  plate  represented  j^jruiBODn  of  a  gramme  of  gull's 
excrement. 

B.  enteritidia  njmrogenes  /est. — Aneerobic  spore  milk  coltures 
were  made  with  I  cc.  from  the  first  tear  dilations  representing 
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from    /gth    to    yrrioa^^    gramme    of    excrement.      The    result,   ^^-  5l?^«'' 
however,  was  negative.  ISSSri^oai 

Streptococcus  test, — Surface  agar  cultures  were  made  with  ofmBxcwia 
01  cc.  from  the  first  four  dilutions  representing  from  ^^th  ?2)^5^J^taof 
to  ^TfcrffixTyth  gramme  of  excrement.  sea-toid  and 

The  first  plate  was  too  crowded  with  colonies  for  satisfactory   ^J^SiSf*"  ' 
examination,  and  plates    three    and    four    showed   no   minute   y*^"^^ 
streptococcus-like  colonies.     Three  colonies  were,  however,  sub-     '•   ®    ® 
cultured    from    plate    two ;  but    they    turned   out   not   to    be 
streptococci. 

In  this  first  experiment,  therefore,  typical  B.  coli  was  present  in 
the  proportion  of  200  million  per  gramme.  But  both  the  strepto- 
coccus and  B.  enteritidis  sporogenes  tests  yielded  negative  results. 

Experiment  2. 

Young  gull^  No,  1  (Norfolk  Coast). — The  gull  was  dealt  with  in 
like  manner  to  that  of  the  first  gull  in  experiment  1,  except  that 
for  the  primary  dilution  '1  gramme  was  mixed  with  9*9  cc.  of 
sterile  water. 

B.  coli  test. — Here  typical  B.  coli  was  isolated  from  tthtoutf*^* 
rooooi5ir^h>  and  T<yffxrW?rir^^  ^^  ^  gramme  of  excrement  {see 
Table  VII). 

B,  enteritidis  sporogenes  test, — Cultures  representing  from 
Jp^th  to  TiyAiri^^'h  of  a  gramme  of  excrement  all  yielded  negative 
results. 

Streptococcus  test, — Surface  agar  cultures  representing  from 
YiFOTT^h  to  Toooooo^^  of  a  gramme  of  excrement  were  made 
but  no  streptococci  were  found. 

In  this  experiment,  as  in  the  first,  typical  B.  coli  was  found 
in  gre^t  abundance  (10  million  per  granmie)  ;  but,  as  before,  the 
B.  enteritidis  sporogenes  tests  yielded  negative  results. 

Experiment  3. 

Young  gull,  No,  2  (Norfolk  Coast). — This  gull  was  dealt  with 
in  like  manner  to  that  of  che  gull  in  experiment  2,  and  precisely 
similar  results  were  obtained  ;  namely,  negative  results  with  the 
B.  enteritidis  sporogenes  and  streptococcus  tests,  but  positive 
results  with  the  B.  coli  test  (10  million  B.  coli  per  gramme,  see 
Table  VII). 

Experiment  4. 

Guillemot,  No.  1  (Norfolk  Coast). — ^The  guillemot  was  dealt  with 
in  like  manner  to  that  of  the  gull  in  experiment  2,  bat  the  results 
were  in  the  matter  of  B  coli  strikingly  different. 

The  B.  enteritidis  sporogenes  (y^th  gramme)  f 
^^»to  (ioo*ooo^h  gramme)  yielded,  as  beforOi  ii€| 


r 


T.  whereas  B.  coli  which  iu  experiments  1,  2,  and  'i  with  galU  1 

B«portoD  been  found  to  number  200  million,  10  million,  and  10  mill 

I^^^SJa"'  respectively  [ler  graname,  in  experiment  4    B.  coli  or   coii-l 

•rdiBKoreta  microbes  of  any  sort  conUI  not  he  detected  in  evea  -^^  graa 

i'l'Screuot  '>f  guillemot  excrement. 


DC.  Honataa. 


JCxperitnent  5. 

Herriny  gull  {B)  (Norfolk  Coast). — The  conditions  were 
same  as  in  experiment  2  except  that  for  the  streptococcus  1 
Drigalbki  &  Conradi'a  medinm  *  was  used  instead  of  ordio 
agar. 

The  B.  enteritidia  eporogenes  test  again  yielded  negative  res 
with  riuth  gramme. 

The  streptococcus  test  did  not  yield  quit«  negative  resi 
iaaemnch  as  from  the  Tui/nonth  gramme  plate  three  streptoci 
(albeit  of  aberrant  typo)  were  isolated.  Their  biol<^ical  chanc 
are  given  in  Table  VIII, 

As  regards  the  B.  coli  tent,  typical  B.  coli  wei^  isolate*!  fi 
TinioVD5iv''h.  nFuTiierBOjth,  and  munijijmr'.n'h  of  a  gramma 
excrement  (sw  Table  VII).  _ 

Ejyperimfnt  6. 

Hei'Hng  gull  (C.)  (Norfolk  Coast).— This  gull  was  dealt  w 
as  in  the  previoos  experiment. 

The  B,  enteritidis  aporogenes  test  again  yielded  a  negali 
result  with  yj^th  gramme. 

As  regards  the  streptococcus  test,  five  streptococci  were  isolat 
from  i77,iViTT,th  of  a  gramme.  It  is  noteworthy  that  all  fi 
of  these  streptococci  yielded  positive  result*  with  the  ueuO 
red  broth,  litmns  milli,  inulin,  saccharose,  lactose,  mannite,!! 
i-affinoRe  tests.  Not  one  of  300  stri'ptococci  isolated  tn 
normal  human  ftecea  gave  a  positive  result  with  each  of  ibe 
testa  severally. 

The  B.  coli  test  yielded  remarkable  resnlts,  inasmnch 
although  typical  B.  coli  was  isolated  from  -nioTJinnroiriith  of 
gramme,  coli-like  microbes  producing  alkali  were  isolated  fro 
nnrsisJini'nni'li  and  TTnnrTTiioo-nBoatl'  o^  ^  gramme.  In  other  won 
alkali  producing  coli-like  microbes  were  actually  more  numero 
than  the  typical  acid  producing  B.  coli  {see  Table  VII). 

Experiment  7. 

Letter  hlack  backed  gull  (Norfolk  Coast), — This  gull  was  def 
with  as  in  the  previous  experiment. 

The  B,  enteritidis  eporogenes  and  streptococcus  leeta  yields 
negative  results,  with  T-JUth  and  with  too'ihhj*''*  "^  *  gramme, 

'  It  U  worth  nodDg  Ihat  when  using  Drignhki  ti  Conndi's  modinm  \ 
namber  of  "blue"  ooloniea  in  the  plate*  i«  far  greater  with  the  exoremflDt 
gulln  than  hu  boen  found  to  be  the  oaae  a?  reganls  normal  humoa  fnco'. 
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Typical  B.  coli  were  isolated  from  rTn^irnnrth,  looo^oooo^h?  and  ^^p*  b»no. 
iinj<)iin7inj*'h  o^  a  gramme  (see  Table  VII).  Report  on 

Bacterioloffic 
EzamiwrnoB 

Experiment  8.  Sf  iil^"^ 

(2)  Bxoreto  o 

Guillemot  No.  II.  (Norfolk  Coast).— This  guillemot  was  dealt  fSJ'ISi*^ 
with  as  in  the  previous  experiment.  SSS?*° 

B.  enteritidis  sporogenee  test  x^th  gramme.  \  a.s  in  experiment  d  *Hoiitoii. 

Streptococcus  test  T^^nnyth  gramme.  i     ^JJ^    "^^^^ 

B.  coli  test  -riTfth  gramme.  )      negative. 

Experiment  9. 

Adult  Herring  gull  (D.)  (Norfolk  Coast). — In  this  experiment 
the  B.  coli  and  streptococcus  tests  were  not  applied,  (a)  The  lower 
gut  having  been  ligatured  and  removed  as  in  experiment  1,  was  well 
washed  with  sterile  water  and  finally  placed  inside  a  large  milk 
tube.  With  a  suitable  sterile  instrument  the  wall  of  the  gut  was 
punctured  in  a  number  of  places  so  as  to  allow  its  contents  to 
exude,  and  was  then,  after  being  heated  to  80*^  C.  for  ten  minutes, 
cultivated  anserobically. 

{h)  The  whole  of  the  rest  of  the  intestine  was  ligatured, 
removed,  and  treated  as  in  (a),  the  only  difference  being  that  a 
specially  large  milk  tube  was  employed. 

lioth  (a)  and  {h)  tubes  developed  the  typical  "  enteritidis " 
change.  1  cc.  of  (a)  culture  was  inoculated  subcutaneously  into 
each  of  two  guinea-pigs.    The  cultures  proved  non- virulent. 

Experiment  10. 

Immature  Herring  gull  {E.)  (Norfolk  Coast). — The  gull  was 
dealt  with  as  in  expcAriment  2. 

As  regards  the  B.  enteritidis  sporogenes  test  beside  xoir^^  ^^ 
Vop^ooo^^  gramme  cultures,  an  additional  culture  was  made  with 
as  much  as  0'37  gramme  of  excrement.  Both  this  culture  and 
the  i^th  gramme  culture  gave  positive  results ;  that  from  the 
0*37  gramme  of  excrement  proved  virulent. 

The  streptococcus  test  also  yielded  positive  results,  streptococci 
being  isolated  from  ipooooo^^  ^^^  xoWtroinr  o'  a  gramme  of 
excrement.  Their  attributes  are  shewn  in  Table  VIII.  Strepto- 
cocci 13,  14,  and  16  did  not  seem  to  fall  under  any  one  of 
the  40  groups  described  in  Division  I.  of  this  report.  But 
streptococci  9, 10, 11, 12,  and  15  appeared  to  come  under  groups, 
xxvii.,  xxxvi.,  vi.,  i.,  and  iv.,  respectively. 

B.  coli  was  isolated  from  tt^oAoov  ^P  ^  loooooobo^h  of  a 
gramme  (see  Table  VII). 

It  will  be  noted  that  alkali  producing  coli-like  microbes  as 
well  as  typical  B.  coli  were  isolated  from  a  fractional  amount  of 
the  material.  \ 

19034  "^  ^ 
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Showing   llie   biological  character  of   the   B.   coli    or  coli-like 

aiicrobea  iBolatod  from  the  gull's  excrement. 
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CONOLDSIONa  ;    SBOTION  I.  App.  B.  Sc.1 

It  iB  to  be  noted  that  all  the  gallB  contained  typical  B.  coli  in  i^^Vnufi? 
their  excrement  in  enormous  numbers  and  that  the  guillemot?  Sfjal^*""" 
did  not  contain  B.  coli  of  any  sort.  The  latter  yielded  negative  m  Eipratu  oi 
results  also,  under  the  conditions  oE  the  experiments  with  the  B.  p^h'^iSi^ 
enteritidiB  aporogenes  and  the  streptococcus  testa.  This  resnlt  y>  "-'-•-— 
donbtleHB  ia  to  be  properly  ascribed  to  the  different  habita  as  w^nsiU 
regards  food  of  these  different  speeies  of  sea-birds.  As  the  Dr.HoiiS 
ordinary  gulls  are  prone  to  feed  on  garbage  and  filth  of  variona 
kinds,  whereas  the  guillemots  are,  it  is  believed,  clean  feeders,  it 
must  not'  too  hastily  be  concluded  that  the  results  as  regards 
the  prestince  of  B.  coli  in  the  gulls  serionaly  discount  the  value  of 
bacterioscopic  analyses  of  estuarial  waters  and  Bhell-fish.  If  gnlle 
feed  on  substances  which  are  liable  to  contain  objectionable 
bacteria,  it  is  perhaps  not  altogether  to  be  regretted  that  they 
reflect,  even  magnify  possibly,  in  the  bacterial  flora  of  their 
intestines  the  filthy  source  of  their  food.  At  the  same  time  it  is 
only  fair  to  add  that  any  danger  to  water  or  to  shell-fish  accruing 
from  the  ingestion  of  objectionable  bacteria  by  the  gulls  may 
easily  be  exaggerated  for  the  reason  that  B.  coli  in  all  probability 
multiplies  in  their  alimentary  tract  to  an  enormous  extent.  When 
gulls  are  very  numerous  and  the  contamination  of  an  estuary 
with  sewage  is  slight  the  results  of  the  bacteriological  examination 
of  the  water  and  shell-fish  thence  obtained  might  easily  lead  to  an 
over-estimate  of  the  potential  danger  to  health  ;  for  the  rea»jn 
that  of  the  total  nnmber  of  B.  coli  found  in  these  materials  only 
an  inconsiderable  proportion  might  have  been  derived  from  the 
sewage — the  majority  being  of  gull  origin.  Onlls,  however,  are 
apt  to  congregate  where  filth  is  dischat^ed  into  the  estuary  and 
to  follow  in  the  wake  of  such  filth  (e.ff.  sewage),  so  that,  generally 
speaking,  their  presence  merely  means  that  additional  B.  coli  are 
being  added  to  water  which  already  contains  B,  coli  derived  from 
more  objectionable  sources.  Kevertheless,  as  it  is  admitted  that 
the  excrement  of  gulls  is  much  less  likely  to  bo  harmful  than 
human  alvine  discharges,  not  all  the  B.  coli  found  in  waters 
polluted  alike  by  gulls  and  sewage  are  of  the  same  significance. 
The  more  numerous  the  gnllB  in  relation  to  the  amount  of  sewage 
pollution  the  less  significant  become  the  numerical  resiUtfi  of  the 
bacteriologist,  as  regards  the  B,  coli  test. 

The  earlier  experiments  in  this  scries  seemed  to  afford  grounds 
for  anticipating  that  both  streptococci  and  the  spores  of  B. 
enteritidis  sporogenes  were  habitually  absent  from  gulls'  excre 
ments.  But  the  later  exi>erimentB  appeared  to  indicate  that  it  Is 
a  question  of  degree  only.  Nevertheless,  it  was  certainly  more 
difficult  to  obtain  positive  results  with  these  tests  with  the 
excrement  of  gulls  than  when  dealing  with  human  fioces.  On 
the  whole,  I  tliink  it  will  turn  out  that  B.  coli  is  apt  to  be  more 
and  streptococci  and  the  spores  of  B.  enteritidis  sporogenes 
relatively  less  nnmerons  in  the  gull  than  in  man. 

As  regards  the  biological  attributeB  of  the  B.  coli  and  strepto- 

isolated  from  the  gulla,  the  B.  coli  of  the  gull  seemed  to  be 

indiBtinguishable  from  the  B,  coli  of  the  human  intestine.     Bnt 

accompanying  the  typical  B,  coli  in  the  gnll  were  birg^  ttawi^x* 


■  *■*"• '"  of  alkali-iBtMlacing  coli>like  microbefl  which  in   de&ult    of  the 

I  Bfiwrioa  spplicstioD    of    proper  testa   might  h&ve    been    oonfuBed    with 

I  s^!^^'^^  Gartner's  baclUiu.    These  Incilli  gtmjng  aoces*i  to  sbeU-fish  might 

I'KivTvs  poasiblT,  in   the  absence  of  careful  work,  be  mistaken  for  the 

Kxtnta-ot  aArobic  B.  enteritidis.     Aa  regarda  the  streptococci,  some  were  of 

Vbh-'ui'^''  an  abeir^ni  ijpe,  bal  others,  on  the  basis  of  the  tests  employed, 

I  aioertaia  seemed  to  t>e  identical   with  certain    streptococci   isolated   from 

I   gSiir^b,  human  f»c«. 

Althoogh  it  woald  seem  likely  from  the  ffaillemot  experiments 
that  B.  coli  is  not  a  necessary  inhabitant  of  the  intestine  of  galls 
generally,  it  may  be  the  case  that  the  gull  of  onr  coasts,  like  the 
homaD  sabject,  is  so  circamstanoed  that  B.  ooli,  HltboDg:h  not 
essential,  is  onaToidably  paranUc  in  its  lower  got. 


II. 

The  bacteriological  examination  of  fish  of  variout  kinda  dredged 
from  the  tea  in  localitiea  to  u-AteA,  oh  topoffraphtcal  con- 
siderations, no  reasonable  objection  could  be  taksn  on  the 
score  of  pollution* 

It  has  been  suggested  that  sea  fish  frequenting  the  neighboor- 
hood  of  shell-fish  layings  might  so  alter  the  biological  qualities 
of  the  water  aronnd  and  in  the  interior  of  shell-fish  as  to  render 
the  tests  of  the  bacteriologist  of  donbtfnl  valae.  This  snggestion 
is  base'l  probably  on  the  assumption  that  fish  normally  contain 
H.  coli  in  their  intestines,  or  thikt  once  ingested  with  their  food 
it  becomes  parisitic  in  thfir  lower  gnt  and  is  voided  with  their 
excrement  in  large  nnmber.  Althongb  the  excrement  of  cold- 
blooded fwh  might  on  fi  priori  grounds  be  considered  less  ob- 
jectionable than  that  of  u-arm-blooded  birds  and  animals,  illness 
and  disease  in  hnmau  beings  has  been  so  frequently  ascribed  to 
the  consumption  of  raw  or  imperfectly  cleaned  and  partially- 
cooked  fish  that  the  bacteriology  of  their  intestines  becomes  the 
more  interesting. 

It  will  be  convenient  to  consider  the  results  obtained  under 
Section  II.  in  the  following  order  :— 

First  consignments  of  fish  from  the  Norfolk  coast  (experi  ■ 
ments  1  to  20). 

Second  consignments  of  fish  from  the  Norfolk  coajit  (experi- 
ments 21  to  38). 

Tiible  showing  the  biological  attributes  of  the  B.  coli  or  coli- 
like  microbes  isolated  from  the  fish  in  question. 

Bnmmary  of  results. 

Conclnsions. 
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First  consignment  of  fish  taken  IJ  miles  from  land  abreast  of   app.  b.  no. 
Saltfieet  (Lindsay).   Tide  |  ebb,  depth  of  water  4  to  5  fathoms.  Beport  on 
Norfolk  coast.*  |^£l2S 

Of  O)  Ezcre 

ExpeHments  1,  2,  3,  4,  5.  K^ 

Fish :  and 

Five  shrimps  (a,  6,  c,  rf,  ^)  were  severally  washed  thoroughly  ^^tS^ 
-with  tap  water  and  then  with  sterile  water.  Each  shrimp  was  2^*^]^^^. 
next  cut  up  with  a  sterile  pair  of  scissors  and  transferred  to  a 
large,  50  cc,  bile-salt  glucose  peptone  tube.  These  cultures 
(a,  6,  c,  dy  e)  vfQv^  incubated  at  37°  C,  and  all  developed  acid  and 
gas.  Accordingly  plate  cultures  were  made  from  these  cultures 
and  the  B.  coli  or  coli-like  microbes  isolated  from  them  studied 
in  detail.  The  resulta  are  shewn  in  Table  IX  ;  but  here  it  may 
be  noted  that  not  one  of  the  subcultures  yielded  typical  B.  coli. 


Experiments  6,  7,  8. 

Three  whelks  (a,  by  c)  were  washed,  as  regards  their  shells,  and 
then  treated  as  follows  : — 

In  all  the  experiments  the  whelks  were  broken  up  as  com- 
pletely as  possible  within  their  shell  by  means  of  suitable  sterile 
instruments.  In  experiment  6  the  whelk  was  removed  bit  by 
bit  and  transferred  to  a  50  cc.  bile-salt  glucose  peptone  tube. 
In  experiments  7  and  8, 1  cc.  of  the  mixed  liquor  and  body  juices 
of  the  whelk  were  severally  added  to  10  cc.  bile-salt  glucose 
peptone  tubes.  In  all  three  cultures  acid  and  gas  developed ; 
so  that  plate  cultures  were  made  from  them,  for  the  isolation 
and  study  of  B.  coli  or  coli-like  microbes  in  detail  {see  Table 
IX).  Here,  as  in  experiments  1  to  5,  no  typical  B.  coli  were 
found. 


ExpeHment  9. 

A  large  crab  was  washed  first  with  tap  then  with  sterile  water. 
The  ventral  surface  was  next  removed  and  the  organs  of  the  body 
mashed  up  in  the  shell.  Then  1  cc.  of  the  mixture  was  added  to 
a  10  cc.  bile-salt  glucose  peptone  tube.  An  acid  change  occurred 
in  the  culture  with  some  gas  formation.  But  no  coli-like  microbe 
of  any  sort  could  be  isolated. 

Experiment  10. 

A  small  gurnet  was  washed  first  with  tap  then  with  sterile 
water.  The  whole  fis}t\  was  cut  up  with  sterile  scissors  and  trans- 
ferred to  a  large,  50  cc,  bile-salt  glucose  peptone  tube. 


*  The  water  in  this  locality  ooold  not  reasonably  be  objected  to  on  topo- 
graphical oonsiderationB. 

t  It  will  not,  I  troBt,  be  forgotten  that  the  ezpeiimanli  ww^  m»«<mmmi1v  oon- 
triyed  to  relate,  if  poenble,  my  own  pexBonal  beUsf  ift  <  -^  of 

the  B.  ooli  test. 


i^^JSr"       A  small  caf^fiBli  waa  i 


imilarly  treated. 


Bx/ierirnent  12. 

A    hennit-orab    was    removed    carefully  from     its   shen^i 

Bimilarly  dealt  with. 

All  three  culturea  (experiments  10, 11,  and  12)  developed  add 
aod  gas.  and  in  each  case  a  coli-like  microbe  *aa  isolated  («• 
Table  IX).  Bnt  noue  of  these  coli-like  microbeB  ^vere  foond 
to  be  typical  B.  coli. 

Experimetit  13. 

A  sniall  whiting  was  treated  in  the  same  way  as  \a  esperitnenia 
10, 1 1,  and  12 ;  but  the  result  was  different,  inasmuch  aa  a  microbe 
■was  isolated  which  proved,  on  the  basis  of  the  tosts  eniploveil, 
to  be  indistingnUhabie  from  typical  B,  coli  {see  Table  IX), 


Expert  iwnts  14,  15, 16, 17. 

In  these  experiments  two  soles  (experimenta  14  and  15},  a  plaice 
(experiment  16),  and  a  dab  (experiment  17)  were  treats  as 
follows  :^The  tish  were  w;iBheiI.  aeareil  in  the  iieiylibonrhood  of 
the  anal  aperture,  and,  by  means  of  a  suitable  pipette,  approxi- 
mately iV  cc,  i-fij  cc,  ^J,  cc,  and  t^tt  ce.  of  the  intestinal 
contents  were  withdrawn  &-om  the  gut  and  added  to  10  cc. 
bile-salt  glucose  peptone  tubes.  The  resTilt  of  such  culture  was 
negative  in  all  four  cases. 


Experiment  18  {A.  B.). 

A. — A  brill,  after  having  been  washed,  was  seared  iu  the 
neighbourhood  of  the  anal  aperture,  and  iV  *">■  ^^  ^^  intestinal 
contents,  withdrawn  from  the  got  by  means  of  a  suitable  pipetf*. 
was  added  to  a  test  tube  containing  9  9  cc.  of  sterile  water.  From 
this  tube  other  tubes  were  inoculated  by  the  decimal  mode  of 
dilution.  Bile-salt  glucose  tubes  were  inoculated  from  the  various 
dilutions.     The  result  was  negative. 

B. — This  fish  was  then  carefully  dissected  ;  the  intestine,  after 
having  been  ligaturi-d  at  both  ends,  was  removed,  washed  first  iu 
tai>  then  in  sterile  water,  cnt  up  with  sterile  instniments,  and 
transferred  to  a  .W  cc,  bile-salt  glucose  peptone  tube.  With  the 
aid  of  a  strong  sterile  wire  the  contents  of  the  gut  were  incor- 

f  orated  as  far  as  this  was  possible  with  the  medituu,  after  which 
cc.  was  withdrawn  and  used  to  make  a  decimal  seriee  of 
dilutions.  From  each  of  these  dilutions  a  10  cc.  bile-salt  gloco«e 
peptone  tube  was  inoculated.     All  of  the  dilution  caltores  yielded 
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negative  resalts,  and,  although  the  original  50  cc.  tube  developed    app.b,No.7. 
acid  and  gas,  secondary  gelatine  plate  cultures  from  it  revealed 
the  presence  only  of  liquefying  microbes. 


Experiments  19  and  20. 

In  these  experiments  bile-salt  glucose  peptone  tubes  were 
inoculated  with  y^  and  ^(^  cc.  of  the  intestinal  contents  of  two 
skates.    The  results  were  negative. 


Bepoiton 
Bacteriologieal 
Examlnatioii 
of  (1)  Exereta 
of  Man; 
(2)  Excrete  of 
Sea-fowl  and 
Fish;  and 
(S)  certain 
Potable 
Waters  :b7 
Dr.  Houston. 


Second  consignment  of  fish  from  satne  source.    One  hour  after 

high  water^  2  p.m. 

Experiment  21  {A.  B.), 

A, — ^A  brill  was  washed,  seared  in  the  neighbourhood  of  the 
anal  aperture,  and  0*1  cc.  of  its  intestinal  contents,  withdrawn  by 
means  of  a  suitable  pipette,  added  to  a  10  cc.  bile-salt  glucose 
peptone  tube. 

B. — The  lower  gut  was^  next  exposed  by  dissection,  cut  into 
with  sterile  instruments,  and  1  cc.  of  the  contents  added  to  9  cc. 
of  sterile  water  (dilution  1) ;  1  cc.  of  dilution  1  was  added  to  a 
second  9  cc.  tube  (dilution  2)  ;  1  cc.  of  dilution  2  to  a  third  tube 
(3) ;  and  so  on  up  to  a  fifth  dilution.  1  cc.  from  the  several 
dilutions  was  added  in  each  instance  to  a  bile-salt  glucose  peptone 
tube. 

Both  as  regards  A.  and  B.  the  results  were  negative. 


Experiments  22  to  30. 

In  these  experiments  the  fish  were  washed  first  in  tap  then  in 
sterile  water.  They  were  next  cut  into  small  pieces  with  sterile 
instruments  and  transferred  severally  to  50  cc.  bile-salt  glucose 
peptone  tubes.     The  species  of  fish  were  as  follows : — 


Experiment  22. 

23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 


Small  cat-fish 


>» 


yy 


Shrimp 
Gurnet 


»> 


Small  crab 


»» 


» 


Hermit  crab 


»> 


»> 


From  all  of  these  cultures 
B.  coli  or  coli-like  mi- 
crobes were  isolated  (see 
Table  IX).  None  of 
them  were  completely 
>•  typical  except  B.  coli 
Nos.  19  and  20,  but 
B.  coli  No.  19  differed 
from  £scherich*s  B.  coli 
inasmuch  as  it  fer- 
mented cane-sugar.* 


*  Escherich's  B.  coli  does  not  ferment  oane-sagar. 


App.  a,  Na  i. 

BluiniiuitloD 
oftDEioreta 
of  Man ; 


Experiment  Rl. 

'  A  dog-fish  wae  diBsected,  and  the  whole  of  the  ioteeane  wi 
removed  after  applying  a  double  ligature.  The  int«etiDie  vm 
washed  first  in  tap  and  then  in  st^ril^  water,  and  then  transfen* 
to  »  50  cc.  bile-salt  glucose  peptone  tube.  A  sititable  iostraiufl 
wa^  next  nsed  to  break  up  the  intestinal  wall,  so  as  t/i  mixtk 
intestinal  contents  with  the  nutrient  mediam.  After  this  ba 
been  done  further  bile-salt  glucose  peptone  tubes  were  in-ictilai* 
with  10  CO.,  1  cc,  and  ^V  ec,  of  the  mixture.  "With  the  excep;io 
of  the  ^,5  cc.  tube  all  the  cultores  developed  acid  and  gas.  Bi 
no  coli-like  microbea  could  be  isolated  from  any  except  the  !■ 
culture,  and  this  turned  out  to  be  a  liqnefier.  1 


Experiment  32. 

The  ahells  of  two  whelks  were  washed  first  with  tap  water  am 
finally  with  sterile  water.  The  whelks  were  next  placed  in  i 
sterile  beaker  and  enoagh  sterile  glocose  peptone  medium  ponia 
into  the  beaker  to  more  than  cover  them.  A  sterile  plate  m 
next  placed  over  the  Ijeuker  and  the  culture  incubated  at  37°C 
There  was  a  development  of  acid  and  gas,  bnt  the  secondar] 
plate  cidtures  failed  to  show  the  presence  of  any  coli-iiki 
microbes.  * 

Eit^eriment  'H, 

The  intestines  of  a  skate  were  exposed  by  dissection,  cut  up  «iti 
a  Hterile  iuelrument  and  loop  cultures  made  into  five  bilt'-sal' 
glucose  peptone  tabeu. 


Exper'it, 


■nt  M. 


The  experiment  was  repeated  with  a  second  skate. 

In  both  experiments  (10  cultures  altogether)  the  results  w«n 

negative. 

Experiiiienis  35  to  3S. 

In  these  esperiments  the  fish  wure  cut  obliquely  \\'iih  a  stroLi; 
pair  of  sterile  sciasorB  in  such  a  way  as  to  exclude  the  head  ani 
fleshy  portion  but  include  all  the  internal  organs  and  alimenui? 
tract."  This  latter  portion  (organs  and  guts)  was  -washed  firsl  wilt 
tap  then  with  sterile  water,  cut  up,  and  transferred  to  a  50  ee.  bile- 
salt  glucose  peptone  tube.     The  species  of  fish  were  as  follows  :- 


Experiment     35.     Dab 


j  From  all  these  cultures  (except 
experiment  36)  B.  coli  or  nJi- 
like  microbes  were  isolated  (if 
Table  IX).  Nos.  23  and  H 
were  typical  B.  coli.  So.  25 
failed  as  regards  the  indol  ie«- 


M3 

Tablb 

Showing  the  Biolo^c&l  attribates  of 

isolated  from 


IX.  APF.B^» 
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Summary  of  ReaiiUs  .■  Section  II. 

It  is  difficnlt  to  briDg  into  line  the  foregoing  resolte  for  tha  I 
reason  that  the   conditioDjj  of  experiment  varied  greatly.     Tbia^ 
BDmmary  therefore  needs  Lo  be  read  in  thelight  of  the  preceding  f 
detailed  deBcription.     As  the  caue-Bogar  test  iavolves  points  op«i  | 
to  dispute  it  will   not   be   considered  here;    a   microbe  wi!l  be 
BpokeQ  of  us  typical  B   coli  if  it  forms  indol  in  broth  cnltnres, 
Snoreeceuce  in  neutral  red  broth  cnltnres,  both  acid  and  gas  in 
lactose  peptone  cnlturea,  and  both  acid  and  clot  in  litmiis  milk 
cuItnreB.    All  other  varieties  of  B.  coli  will   be   called  atypical 
coli-like  microbes. 


ElDL 

,„,.„, 

BeautM 

5   «g^» 
roll."'   ' 

,.,. 

Spedwol 

"~;jv;i?^ 

Shrimp       ,. 

» 

""■■; 

3) 

Skate.. 
BrlU  ..        .. 
Uot-flsh 

Nomtive  r«alt. 

Whelk 

■a 

On*..      .. 

■" 

Crab  ..       .. 

Netrntlvo 

MDlL 

3S 

TTpiomaooll. 

I 

Cst-flBb 

"^^l> 

™l.-llke 

W 

[i«mil-crjL 

.Mypieal      coIt-Uke 

13 

Bermit-tTab 

„ 

:ii 

Dog-flBL       .. 

- 

13 

Whitintr      ,. 

Trpical  B 

mli. 

:a 

WhPlk 

NeipiUvo  rerolL 

IJ 

Sale    ,.        .. 

Kegailvp 

esuU 

M 

Skat^..        .. 

" 

IH 

Dob    -.        .. 
Skat,-,.        ,. 

- 

36 
37 

Dab    ,.        .. 

Tyrloal  B.  ooli. 
Ti-pical  B.  <»li- 

Conclusions  :  Seotiok  II.  ■ 

It  is  to  be  noted  that  in  34  per  cent,  of  these  fish  experimeuta 
the  results  were  negative.  In  ^'Z  per  cent,  of  the  experinienU 
the  microbes  were  atypical.  In  \'i  per  cent,  of  the  cases  typical 
B.coli,  on  the  basis  of  the  tests  employed,  were  isolated  from  the 
fiah.  In  the  latter  instances,  either  the  whole  Jiah  or  the  whole  of 
tlie  alimentary  tract  had  been  added  to  the  nutrient  maiium* 

*  In  ezperimepta  of  thu  kind  it  IB  difficnlt  ti 
Lorolwa  adheriiiK  to  the  outside  of  the  &»h  wt 
medium. 
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Although  these  results  show  that  fish  dredged  £rom  a  source 
seemingly  above  all  suspicion  of  objectionable  contamination,  may 
contain  sometimes  apparently  typi^  6.  coli  in  their  interior,  it  is 
obvious  that  in  the  great  majority  of  cases  the  results  were  either 
wholly  negative  or  the  microbes  that  were  isolated  proved  to  be 
atypical  in  character. 

A  common-sense  interpretation  of  the  results  would  seem  to  be 
that  typical  6.  coli  is  either  absent  or  present  in  small  number  in 
the  intestines  of  fish  dredged  from  the  sea  in  localities  remote 
from  sewage  pollution.  Further,  as  34  per  cent,  of  the  experi- 
ments were  wholly  negative,  it  can  hardly  be  the  case  that  even 
coli'like  microbes  are  present  naturally  in  abundance  in  fish. 

These  results  are  in  general  agreement  with  those  set  forth  in 
my  report  to  the  Royal  Commission  on  Sewage  Disposal.*  In 
that  report  it  was  stated  that  '*  Judging  these  experiments  as  a 
whole,  the  conclusion  seems  inevitable  that  in  oysters  derived 
from  deep-sea  water  remote  from  sewage  pollution  B.  coli  and  coli- 
like  microbes,  as  also  the  spores  of  B.  enteritidis  spOrogenes,  are 
either  absent  or,  at  all  events,  seldom  detectable.  The  same  was 
found  true  of  the  surface  water  over  such  oysters," 

The  grounds  for  this  statement  were  as  follows  : — 

Thirty-four  samples  of  unpolluted  sea  water  obtained  from  the 
West  Coast  of  Scotland  contained  no  coli-like  microbes  of  any 
sort  in  lUO  cc.  of  sample. 

Eight  samples  of  sea  water  obtained  from  off  the  Norfolk  coast 
at  a  point  ifar  removed  from  pollution  yielded  results  as  follows  : 
— In  six  out  of  the  eight  experiments  as  much  as  1,000  cc.  of  the 
water  were  submitted  to  cultural  test.  The  result  was  negative 
in  four  out  of  the  six  samples,  and  in  the  remaining  two  samples 
no  typical  B.  coli  could  be  found.  Only  one  out  of  the  eight 
samples  contained  coli-like  microbes,  but  no  typical  B.  coli  were 
discovered  in  it  when  using  100  cc.  for  cultural  purposes.    * 

As  regards  the  deep-sea  oysters,  it  may  be  said  that  although 
sometimes  coli-like  microbes  were  found  in  the  individual  oyster 
in  no  instance  (save  perhaps,  one)  was  typical  B.  coli  isolated. 
The  results  may  be  tabulated  as  follows  : — 
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oyster  liquor 

or  mixed  liquor 

andjoioesof 

oyster  tested. 
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APP.  B,  NaT 

Report  on 
Bacteriolofflca 
Examinfttloo 
of  (1)  Excreta 
of  Man; 
(8)  Bxorota  of 
Sea-fowl  and 
Fi8h;and 
(S)  certain 
Potable 
Waters;  by 
Dr.  Hootton. 


*  Fourth  Report,  VoL  III. 


(2)  Excreta  ol 
Ssa-towl  anil 
Flih :  and 


Biperimenl      IL   Oyaw 


Biparlttent    in.   Oyster 


Eiperlmeat    IV.   Oyster  1 


Eiperlment      V.   OyBter  / 
Riperiment     VX    Oyilor  / 
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It  will  be  seen  from  the  foregoing  table  that  120  caltnrefl  were  -»»■  ^.Ha 
made  from  66  deep  sea  oysters ;  tlut  a  total  of  ^82  cc.  of  oyster  itepartoo 
iiqaor  were  enbrnitted  to  cnltivation  (over  4  co.  per  oyster  on  IS^f^tiOT 
the  average) ;  that  of  the  120  caltarea  16  (abont  13  per  cent.)  o/  m  Exereti 
yielded  positive,  and  104  (about  86  per  cent.)  yielded  negative  °2)  Exneta  •■ 
resnlts  as  regards  the  presence  of  coli-like  microbes;  and  that  p^'."^'^"^ 
with  possibly  a  single  exception  none  of  the  cnltnres  were  fonnd  o)certaiD 
to  contain  typical  B.  coli.  wtSii'jbT 


The  hypothesis,  therefore,  that  the  excreta  of  fish  may  pollute 
oysters  with  B.  coli  in  regione  remote  from  objectionable  con- 
tamination gets  no  snpport  from  the  rosolte  of  the  present  investi- 
gation  nor  from  the  inqairy  carried  ont  on  behalf  of  the  Royal 
Commission  on  Sewage  Disposal. 

Fish  dredged  from  the  bottom  of  the  sea  in  nnpollnted  regions 
were  found  to  contain  coli-like  microbes  in  less  than  half  the 
number  of  experiments,  and  to  contain  typical  B.  coli  in  only 
a  few  instances.  Moreover,  the  positive  resnlts  which  were 
obtained  as  regards  typical  B.  coli,  and  oft«n  those  also  in  respect 
of  coli-like  microbes,  were  not  achieved  except  by  submitting  to 
cultural  tests  a  whole  fieh  or  at  least  the  whole  of  its  alimentary 
tract.  Further,  it  has  just  been  shown  that  in  deep  sea  oysters 
even  coli-like  microbes  are  seldom  detectable.  These  deep  sea 
oysters,  be  it  noted,  had  been  obtained  from  localities  not  far 
distant  from  where  the  fish  were  dredged. 

Though  few  hypotheses  worthy  of  the  name  can  be  proved 
absolutely  to  be  devoid  of  foundation,,  the  balance  of  evidence 
is  in  the  present  instance  clearly  against  the  supposition  that 
the  excreta  of  fish  living  in  nnpollnted  de^  sea  water  are  likely 
to  be  a  fertile  aonrce  of  the  contamination  with  B.  coli  of  either 
the  water  or  shell-fish.  As  regards  fish  frequenting  aewage- 
polluted  sea  water  the  case  may  be  widely  different ;  but  this 
other  aspect  of  the  question  lies  oatside  the  scope  of  the  present 
investigation.  The  experiments  now  in  qnestion  deal  with 
the  bacterial  flora  of  fish  dredged  in  unpolluted  defp  sea  water. 
In  shallow  eatnarial  waters,  even  when  they  are  remote  from 
sewage  pollution,  the  results  need  not  necessarily  be  in  all 
respects  similar. 

Sbotioit  III. 

Various  experiments  hearing  on  the  ability  of  fish  to  in/eel  wat«r 
with  B.  cdi. 

It  will  be  convenient  to  consider  the  results  under  Section  III. 
in  the  following  order  ;— 

First  series  of  experiments. 
Second  »     „  „ 

Third     „      „  „ 

Fourth  „     „  „ 

Fifth     „     „  „ 

Sixth     „     „  „ 

Summary  of  results. 
Ooncln^iQaB, 

uoat  *^ 


Dr.  HauMOD. 


BacMiiolDglol 
EiamloatlDa 
ot  (1)  Excia» 

ill  Bxoieta  □( 
Ss»>tavl  ud 
Ft«b  land 

ifatefii  1)7 


f  trsi  MnM  of  experimenti.' 
(Firet  Part.) 

The  apparatus  shown  below  was  Bterilised,  aod  partially  filled 
with  sterile  lap  water  (3,000  cc.)- 


^rm^^^i^^ 


Three  gold  fish  were  j)laced  in  a  large  beakar  containing  tftp  ' 
water.  The  l^•ater  was  renewed  in  Ibe  beaker  several  times  on 
the  siime  ihiT,  by  carefully  tilting  the  boitker  80  as  to  allow  most  of 
the  watei' to  run  out  without  the  tisb  escaping  and  then  ailJing 
fresh  water.  The  experimenter's  hands  were  next  sterilised,  so 
far  as  this  is  possible,  and  a  gold  fish  was  seized  and  held  in  the 
palm  of  the  right  hand,  while  with  the  left  hand  it  was  douched 
with  sterile  water.  The  fish  was  then  allowed  to  drop  into  the 
apparatus  at  A.  The  other  two  fish,  treated  in  the  same  way, 
were  dropped  into  the  apparatus.  Throughout  t,he  course  of  the 
experiment  the  fish  were  fed  in  the  apparatus  with  ants'  e^s, 
previously  beat«d  to  80°  C.  tor  30  minutes. 

The  next  day  (first  day  after  commencement  of  the  experiment) 
100  cc.  of  the  water  were  run  off  at  B  and  were  added  to  100  cc.  of 
double  strength  bile  salt  glucose  peptone  medium  contained  in  a 
flask  ;  100  cc.  of  sterile  tap  water  being  ponred  into  the  apparatus 
at  A  to  replace  the  100  cc.  withdrawn  for  cultural  purposes.  The 
culture  was  incubated  at  37°  C.  for  two  days.  No  gaseous  fer- 
mentation of  the  medium  occurred.  The  culture,  therefore,  was 
free  from  glucose -fermenting  coli-like  microbes  of  any  kind. 

On  the  second  day,  the  above  procedure  was  repeated  except 
that  four  separate  100  cc.  cultures  were  made  and  a  corresponding 
amount  of  sterile  tap  water  added  at  A.  The  result  of  incubation 
of  the  cultures  was  again  negative. 


'    *  A  caret nl  coaeideration  of  »U  theee  leriea  of  experimente  will,  I  think,  oanvinat 
the  reader  that  the  ooaditiona  of  the  experimentB  were  moat  severe ;  tiuj  w«n 
purposely  wntrived  to  Tclijt*,  \l  ¥'»A^\*,  nq  <i-»ro.  v«™««^^**i**  1=  ttw  p 
Utility  ot  the  B,  ooU  toab. 


at 

On  the  third  day,  five  100  cc.  cnltnres  were  made  and  500  cc.  of 
sterile  water  were  lidded  at  A.    The  restilt  was  again  D^ative. 

The  above  procedure  was  repeated  on  the  fourth,  fifth,  sixth, 
seventh,  eighth,  ninth,  tenth,  and  eleventh  days.  But  none  of  the 
cultureB  yielded  gae.  It  will  be  noted  that  by  the  seventh  day 
the  original  3,000  c;.  of  water  had  been  completely  renewed, 
and  that  by  the  eleventh  day  5,000  cc.  of  the  water  had  been 
submitted  to  cultural  tests  always  with  negative  reBults. 

To  this  stage,  then,  it  conld  be  said  that  three  fish,  living  in 
3,000  cc.  of  water  for  11  days,  failed  to  pollute  water  withdrawn 
at  the  outlet,  amounting  altc^ther  to  5,000  cc,  all  of  which  was 
submitted  to  cultural  test ;  i.e.,  neither  B.  coli  nor  coli-like 
microbes  were  found  in  any  section  of  the  5,000  cc. 

On  the  ISthday,"  10  successive lotn  of  lOOco.  were  withdrawn  at  B 
for  cultural  purposes  (cultures  A,  B,  C,  D,  E,  F,  G,  H,  I,  J),  1,000  cc. 
of  sterile  water  being  added  at  A  to  replace  the  above.  As  regards 
the  cnltures  A,  6,  C,  D,  E,  F,  G,  H,  I,  J,  all  formed  acid  and  gas, 
and  in  each  case  secondary  cuItnreB  revealed  the  presence  of  B. 
coli  or  coli-like  microbes.  In  view  of  the  negative  results 
obtained  in  the  case  of  all  the  preceding  cnltnres  this  result  may 
seem  surprising.  NeverthelesB,  100  cc.  is,  bacteriologically  speak- 
ing, a  large  volume  of  water  to  submit  to  cultun^  tests.  Even  at 
the  present  day  many  workers  record  a  water  as  sterile  if  it 
contains  no  microbe  in  one-hundredth  part  of  the  foregoing 
amount.  Possibly  the  result  is  to  be  traced  to  the  fact  that  ants' 
eggs  were  added  daily  in  much  larger  amount  than  was  necessary 
to  appease  the  appetite  of  the  gold-fish.  Accumulating  in  the 
apparatus  these  ants'  eggs  would  afford  pabulum  to  any  B.  coli  or 
coli-like  microbes,  presumably  derived  from  the  fish,  and  might, 
1  think,  allow  anch  microbes  to  display  feeble  recuperative  power 
and  undergo  such  slight  multiplication  as  would  explain  their 
presence  in  100  times  the  volume  of  water  which  has  been  ang- 
gested  as  a  standard  for  the  B.  coli  teet.  The  biological  characters 
of  these  microbes  were  as  follows : — 
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It  will  be  noted  that  a  microbe  from  J  alone  formed  indol.  In 
all  other  respects,  however,  microbes  from  A,  B,  C,  D,  E,  F,  G,  H, 
and  I  were,  on  the  basis  of  the  tests  employed,  typical  B.  coli. 


ITP.  B^o.7.       StunnmriBing    these    resalte,   it  may  be  eaid   that   three  fialt 

ton  lived  ID  3,000  cc.  of  water  for  13  dajH.     Daring  this  time  6,000«; 

ISimS^S"  ">f  '^"•'^t   w'lt*''  ■«'^"^   ^f'st*"*   ^or   B.  coii  in  lota  of  100  cc.  (W 

otcDEicieto  cultnres).     An  equivalent  amonnt  of  eterile  tap  water  was  eaci( 

U)  Excrete  oi  day  added  to  replace  tlie  water  at)stract«il  for  cnltaral   parpoeeib 

fe'^Md"^  By  the  11th  day  the  first  fifty  100  cc.  cnltm-es  had   all   yielded 

(Uc^MiD  negative  reeulta.    On  the  lilth  day  the  last  leu  100  cc.  cnLtnre^  aK. 

'  WKtn«;br  yielded  positive  results  na  regards  coli-llke  microbea,  and  one  oC 

I  Dr.Bomtoti.  theBe  contained  apparently  typical  B,  coli. 

(Second  Part.) 

The  water  wan  nest  inocnlated  at  A  with  a  etroDg  emDUion  of, 
B.  coli.  After  thorough  mixing  of  the  water  10  cc.  of  tho 
water  were  withdrawn  and  a  aeriea  of  dilntions  made  in  ths 
customary  manner  and  the  nnraber  of  B.  coii  present  determined. 
The  nomber  was  one  million  B.  coli  per  cc.  of  water. 

The  13th  day  thus  ended  with  two  instead  of  three  fish  \a 
3,000  ce,  of  water  containing  one  million  typical  B.  coli  per  oc. 

On  the  14th  and  subsequent  days  further  procedure  was  am 
follows: — 1,000  cc.  of  water  were  withdrawn  daily  at  B,  and 
the  number  of  B,  coli  per  cc.  estimated.  On  each  occasiwi 
1,000  cc.  of  sterile  water  were  added  at  A  to  replace  t^ 
1,000  cc.  withdrawn  for  cultural  purposes.  It  is  obvioaa  that 
apart  from  the  question  of  the  viability  of  the  added  B.  coli  the 
addition  daily  of  the  sterile  tap  water  to  replace  the  amount' 
withdrawn  for  cultural  purposes  would  progressively  diminish 
the  number  nf  added  B.  ciili  por  unit  of  volume.  The  theorfiical 
number  of  B.  coli  is,  therefore,  in  what  follows  given  aide  by 
Bide  with  the  actual  results ;  that  is,  note  is  made  of  the  nomber 
of  B.  coli  that  would  have  been  present  in  the  water  if  do  loss 
of  vitality  among  them  had  occurred. 
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It  will  be  noted  that  there  was  a  rapid  diminntion  in  the 
number  of  B.  coli  between  the  1st  and  2nd  day  after  the  Btart  of 
the  second  part  of  the  experiment,     ThuB,  on  th?  1st  da;  after 
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the  start  of  the  experiment  the  nnmber  was  100,000  instead  of 
1,000,000,  and  that  on  the  following  day  the  nnmber  was  only 
100  instead  of  abont  66,000.  A  similar  nnmber  of  B.  coli  was 
found  in  the  water  drawn  oS  on  the  3rd,  4th,  5th,  6th,  and  7th 
days.  On  the  8th  day  after  the  start  of  the  new  experiment  the 
nnmber  was  reduced  to  10  B.  coli  per  cc. 

The  experiment  was  continued  for  four  days  after  the  fish  had 
died ;  but  no  fresh  sterile  water  was  added,  and  only  about  12  cc. 
were  withdrawn  daily  for  testing  purposes.  The  number  of  B. 
coli  remained  constant  at  100  per  cc,  and  the  biological  characters 
of  the  B.  coli  isolated  on  the  last  day  of  the  experiment  (25th  day  ; 
12th  day  after  start  of  new  experiment)  did  not  differ  from 
those  observed  at  the  commencement  of  the  experiment.  Thus, 
there  was  no  indication  of  any  loss  of  attribute  of  the  added  B. 
coli  as  a  result  of  its  altered  environment.  During  these  later 
stages  of  the  experiment  the  water  smelt  most  offensively,  and  it 
is  possible  that  the  continued  vitality  of  the  B.  coll  was  due 
partly  to  the  filthy  condition  of  the  water  and  to  the  presence 
in  it  of  pabulum  resulting  from  the  decomposition  of  the  ants* 
eggs. 


App.  B,  No,  ?• 
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Second  series  of  experiments. 

The  apparatus  having  been  emptied  and  cleaned  was  now 
sterilised  and  then  partially  filled  with  tap  water  (2,000  cc). 
Next  a  strong  emulsion  of  B.  coli,  the  total  scrapings  from  an  agar 
culture,  was  added  to  the  water  and  thereafter  two  gold  fish. 
After  mixing,  a  small  portion  of  the  liquid  was  withdrawn  at  B 
and  tested  quantitatively  for  B.  coli.  The  number  of  B.  coli  was 
found  to  be  100  million  per  cc.  At  this  stage  no  ants*  eggs  or 
other  food  was  supplied  to  the  fish. 

The  day  after  the  commencement  of  the  experiment,  and  there- 
after daily,  1,000  cc.  of  water  were  withdrawn  at  B  and  the  number 
of  B.  coli  estimated.  Each  day  1,000  cc.  of  sterile  tap  water  were 
added  at  A  to  replace  the  water  withdrawn  for  testing  purposes. 
In  this  way,  by  dilution  and  apart  altogether  from  the  question 
of  viability,  the  number  of  B.  coli  was  diminished  daily  by 
one-half. 

The  results  were  as  follows  : 


Number  of  days  after  commencement  of 
Experiment. 
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of  B.  ooll  per  oc 


Theoretical  number 
of  B.  coli  per  oo. 


0 

1 
2 

3 
4 
5 
6 


100  millions 

U»0      . 

100      ., 

100^ 

10^ 

100 

100 


lOOmilUons 
60 
25 
12i 

61 

3i 


*i 


HeB,-I(iwL  and 
Fi>b  ;  and 

Wklera  I  bf 


Mb  slaga  the  fisb  appeared  to  be  d^ing  and  bo  some  i 

Ion  bread*  was  added  at  A.  Nevertheleaa  one  of  ihe  fiah  enccambed 
inaiion"  On  tbe  evening  of  the  aixtb  day,  and,  moreover,  the  addition  <rf 
Eicrai*  the  bread  Beemiiigly  led  to  a  multiplication  of  B.  coli.  But  it  is  a 
significant  fact  that  two  fish  bad  lived  in  2,000  cc,  of  water  conlain- 
Inu  initially  100  million  B.  coli  per  cc.  for  six  days,  and  that  on  thfl 
fifth  day  the  namber  of  B.  coli,  instead  of  being  au  anticipated 
6^  million,  had  become  actually  rednced  to  only  100  per  cc. 

The  experiment  (one  fieh  remaining  alive)  was  continaed  until 
the  eleventh  day  with  resnUs  as  folIowB  : — 
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■  The  remaintCK  tiBh  uafortanalely  died,  and  woi  remaved. 

The  biological  characters  of  the  B.  coli  isolated  on  the  last 
(eleventh)  day  of  the  experiments  were  identical  with  those  of  tbe 
B.  coli  used  to  inoculate  the  water.    There  was  thos  no  indicatioii 

of  any   loss  of  attribute  of   B.  co!i   aa  the  result   of   its   iillered 
environment. 


ITiird  series  of  experiments. 

At  this  stage  of  the  inquiry  the  question  arose  whether  the 
addition  daily  of  fresh  sterile  tap  water  might  not  have  encooraged 
B.  coli  to  peraiflt,  apart  altogether  from  the  presence  of  the  fish, 
by  continuously  affording  this  microbe  a  small  amount  of 
assimilable  pabulum.  In  certain  experiments  reported  on  to  the 
Royal  Commission  on  Sewage  Disposal,  B.  coli  added  in  large 
number,  botb  to  sea  waier  and  to  tap  water,  either  died  very 
speedily  or  became  so  reduced  in  number  that  it  could  not  be 
recovered  from  1  cc.  of  a  sample.  But  in  those  experiments  for 
the  Commission  the  water  (not  previously  sterilised)  was  kept 
at  a  temperature  of  20°  C.  and  in  stoppered  bottles,  and  no  fresh 
water  was  added  to  replace  that  withdrawn  for  testing  purposes. 
It  does  not  follow  that  similar  results  would  have  been  obtained 
under  other  conditions  of  experiment,  as,  for  instance,  in  caau 
where  fresh  sterile  water  was,  as  in  the  present  investigation, 
constantly  being  added. 

The  apparatus  having  been  emptied,  cleansed,  and  steriliBed, 
2,000  cc.  tap  water  (not  previously  sterilised)  were  added.  Next, 
an  emulsion  of  B.  coli,  derived  from  an  agar  culture,  was  added, 

*  Sterilited  bj  boiling  in  a  tMt  tnbe  with  aone  w*ter. 
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and,  after  mixing,  the  number  of  B.  coli  was  determined.    This  A"- *_**»■' 

namW  of  B.  ooli  was  fonnd  to  be  100  million  per  cc.  I!"?^"P^_ 

The  day  after  the  commencement  of  thia  experiment,  and  there-  Sfi^T"*' 

after  diuly,  1,000  cc.  of  water  were  withdrawn  at  B  and  tested  ^j^^J^ 

qnsntitatively  for  B.  coU.    Each  day  1,000  cc.  of  sterile  tap  water  Fiih;uid 

were  added  at  A  to  replace  the  water  withdrawn  for  testing  ^l^u^ 

purposes.     In  this  way,  apart  altogether  from  the  qnestion   of  ^^^^S* 

Tiability,  the  nnmber  of  B.  coli  was  diminished  dally  by  one-half.  *   " 

The  reenlte  were  as  follows  : — 
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*  Tha  blologtoal  ohuaat«rB  of  the  B.  ooU  wsn    canfnlly  (lel«niiliied.    No  Ion  o[ 
■ttribote  M  the  tmalt  of  >ll«red ' •  — "  ' —  — 


It  will  be  noted  that  on  the  ninth  day  the  utunber  of  B.  coli  waa 
only  1  instead  of  over  390,000  percc.  Bat  it  was  not  until  the 
2lBt  day  that  the  absence  of  B.  coli  from  1  cc.  of  the  water  could 
be  said  to  be  established,  and  by  that  time  the  theoretical  nnmber 
of  B.  coli  was  reduced  to  95  per  co.  It  follows,  therefore,  that 
although  nnder  the  conditions  of  experiment  the  vast  majority  of 
the  B.  coli  rapidly  snocnmbed,  the  disappearance  of  this  microbe 
from  1  cc.  of  the  water  was  a  matter  of  weeks. 


These  results  appear  to  emphasise  the  danger  of  hastily  con- 
demning potable  watere  owing  to  the  mere  presence  in  them  of 
B.  coli.  No  donbt  a  pure  culture  of  a  particular  strain  of  B,  ooli 
represents  a  vast  nnmber  of  individuals  of  different  degrees  of 
vitality.  Those  of  feeble  vitality  (apparently  the  great  majority) 
perish  quickly  under  unfavourable  conditions,  whilst  the  few, 
bnt  more  robost,  individoala  raccninb  mnoh  less  readily. 
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Fourth  Series  of  E^rperimenta. 

The  water  (2,000  cc.)  in  the  apparatus  which  now  no  longer 
contained  B,  coli  in  1  cc,  was  again  inoculated  with  an  emulsion 
of  B.  coli  derived  from  a  recent  agar  culture.  In  adilition.a  golci- 
Geh  was  introduced  to  it  which  the  day  previous  had  been  placed 
and  kept  in  a  beaker  of  lap  water  inoculated  with  an  enonnons 
number  of  B.  coli. 

After  mixing,  the  initial  number  of  B,  coli  in  the  waWr  of  the 
appaiatuB  was  determiued  and  found  to  he  one  million  per  cc. 

As  in  the  previous  experiments,  1,000  cc.  of  water  were  with- 
drawn  daily  for  cultural  teats,  and  1,000  cc.  of  sterile  tap  water 
added. 

The  results  were  aa  follows  ; — 
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It  is  to  be  noted  that  the  number  of  B.  coli  on  the  sixth  day 
was  only  1  instead  of  above  31,000  per  cc.  But  not  until  the 
19th  day  was  a  negative  resnlt  obtained  when  using  1  cc.  of  the 
water  for  cultnral  purposes ;  and  by  this  time,  be  it  noted,  the 
daily  dilution  with  sterile  water  had  reduced  the  initial  number 
of  B.  coli  from  one  million  down  to  3  per  cc.  (theoretical  number) 
Here,  again,  there  was  no  difficulty  in  showing  a  rapid  diminution 
in  the  number  of  B.  coli.  But,  as  before,  a  few  B.  coli  peraiflted 
in  the  water  for  a  long  time. 


Fifth  series  of  experiments. 

The  apparatus  having  been  again  cleaned  and  sterilised,  2,000cc 
of  sterile  tap  water  were  added.  Next  the  hands  of  the  ezpwi* 
menter  having  been  sterilised  a  gold  fish  was  picked  oat  of  a 
beaker,  washed   firat  under  the    tap    for    several  Beconds,  and 
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afterwards  with  sterile  water.  The  fish  wad  then  dropped 
into  the  apparatus  at  A.  The  previous  history  of  the  fish  as 
regards  possibilities  or  probabilities  of  coli  infection  was  as 
follows : — This  fish  had  been  kept  in  a  beaker  containing  tap 
water,  and  each  day  the  water  had  been  renewed,  and  after  each 
renewal  a  large  loopful  of  B.  coli  from  an  agar  plate  culture 
had  been  added  to  the  water.  This  meant  the  addition  daily  to 
the  water  of  millions  of  B.  coli.  The  fish  was  meanwhile  fed 
on  ants'  eggs,  and  it  is  hardly  conceivable  that  these  could  have 
beeo  swallowed  without  ingesting  then,  if  not  at  other  times, 
B.  coli  in  large  number.  This  treatment  was  carried  out  for 
34  days  before  fish  was  added  at  A. 
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Each  day  after  starting  the  experiment  1,000  cc.  of  water  were 
withdrawn  for  cultural  purposes,*  and  1,000  cc.  of  sterile  tap 
water  added  to  replace  the  amount  withdrawn. 

The  results  were  as  follows  : — 


Number  of  days  a/Ur  start  of 
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Negative  result,  even  in  tbe  100  cc.  cultures. 
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Typioal  B.  ooli  present  in  10  ec. ;  none  in  1  cc. 
Negative  result,  even  in  tbe  100  oc.  cultures. 
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*  Oenerallj  speaking  cultures  were  made  with  the  foUowing  volumes  of 
water :— 100  co. ;  10  oo. ;  1  oa ;  i\j  <»• »  jIv  <». 
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On  the  23iid  day  after  the  iaoculatioii  the  gold  fish  died,  bo  fhs 
experiment  had  perforce  to  be  abandoned.  The  fish  was  removed 
from  ibe  apparatne,  was  washed  first  with  tap  and  theti  wiih 
Bt«rilti  wat«r,  was  cat  up  into  eeveral  parts  with  a  sterile  paii 
of  BfissorB,  and  was  add<:d  to  50  cc.  bile-salt  glncose  peptone 
medinm.  After  incubation  of  this  medium  for  two  dars  at 
37°  C.  secondary  gelatine  plate  cnltures  were  made.  Only  liqne- 
fying  colonies  developed  on  the  platee  and  no  B.  coli  or  coli-like 
microbes  conld  be  found. 

It  is  to  be  noted  therefore  that  a  fish  exposed  aDtecedent  to 
experiment  for  'ii  days  to  gross  B.  coli  infection  and  Bubse- 
quently  kept  tor  22  days  in  only  2,000  ec.  of  sterile  water  (one 
half  renewed  every  day)  failed,  practically  apeakiag,  to  pollute 
such  water.  In  one  inslauce  only  was  B,  coli  recovered  from 
the  10  cc.  culture.  Moreover,  the  fish  at  the  cloae  of  the  ex- 
periment was,  as  regards  B.  coli  or  coli-like  microbes,  found  to 
be  sterile. 


Sixth  series  of  experiments. 

This  was,  practically  speaking,  a  repetition  of  the  last  ezperi- 
raent.  Bat  the  fish  now  in  question  had  been  exposed  to  gross 
B,  coli  infection  for  43  days  before  being  added  to  the  st*rile 
tap  water  in  the  apparatus.  Further,  the  1,000  cc.  of  wat^r  were 
withdrawn  for  caltural  purposes  (a  similar  amount  of  sterile  tap 
water  being  added  to  replace  it)  every  second  day  instead  of 
each  day. 

The  resnlts  were  aa  follows  : — 


Bomlta,  at  reeonU  B.  colL 


T7i>ioal  B.  coli  present  Id  100  cc  10  oo,  Bod  1  co.  cnltnrea 
Trplckl  B.  coli  prewut  in  lOO  cc  negattTe  remit  10  oc 
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tt  is  to  be  noted  that  although  B.  coli  was  present  in  small 
number  in  the  water  during  the  early  stages  of  the  experiment, 
this  microbe  conld  not  be  recovered  even  from  100  cc.  of  the  water 
from  the  10th  to  the  30th  days  after  the  start  of  the  experiment. 

On  the  32nd  day  a  second  gold  fish  was,  after  washing  first  with 
tap  water  and  then  with  sterile  water,  added  to  the  water  in  the 
apparatus.  This  fish  had  been  exposed  in  like  fashion  to  the 
other  to  coli  infection  for  a  period  of  30  days. 

The  results  were  as  follows : — 
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Typical  B.  coli  present  in  100  co^  10  cc,  and  1  oc.  oolturea. 
Negative  results,  even  in  the  100  ca  coltares. 
Typical  B.  ooli  present  in  10  ca,  negative  result  1  cc 
Negative  result,  even  in  the  100  cc  cultures. 
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On  the  50th  day  both  the  fish  were  removed,  killed,  severally 
cnt  up  into  bits  with  sterile  scissors,  and  added  to  50  cc.  bile- 
salt  glucose  peptone  tubes.  After  two  days*  incubation  at  37®  C. 
secondary  gelatine  plate  cultures  were  made.  Only  liquefying 
colonies  appeared  on  the  plates,  and  no  B.  coli  or  coli-like 
microbes  were  found. 

These  results  can  only  be  interpreted  in  one  way,  namely,  that 
gold  fish  afforded  sustained  opportunity  previously  for  gross  B. 
coli  infection  cannot,  under  the  conditions  of  experiment,  pollute 
subsequently  a  pure  water  in  which  they  are  made  to  live.  There 
was  no  evidence  of  any  continuous  infection  by  them  of  the 
water,  the  few  B.  coli  observed  in  the  early  cultures  rapidly 
disappearing,  notwithstanding  the  fact  that  as  much  as  100  cc. 
of  water  were  used  for  cultural  purposes. 

Moreover,  the  fish  at  the  close  of  the  experiment  were  them- 
selves free  from  B.  coli  or  coli-like  microbes. 


Summary  of  results:   Section  III. 

In  connection  with  each  separate  series  of  experiments  a  brief 
summary  has  already  been  given,  with  usually  some  provisional 
conclusions.  I  now  proceed  to  draw  attention  in  a  broad  and 
general  way  to  some  of  the  more  important  facts  obtained  during 
this  investigation. 


in  the  fint  part  of  a  first  B^rieB  of  experiments  in  Section  III^ 

spoftoii  it  was  shewn  that  three  gold  fish  living  in  3,000  cc.  of  sterile  water 
J^^^p^  for  13  (iajs  effected  the  following  results  as  regards  L-oataminuiiou 
'liEicfBia  of  the  onilet  water  with  B.  colj  or  coli-like  microbes  :  6,<t0<)  oc.  of 
i^ret*  or  outlet  water  were  tested  for  B,  coli  in  60  lotfi  of  100  cc.  each. 
^towUoii  A  similar  bulk  of  sterile  water  \vas  always  added  to  replace  that 
■  owMd  withdrawn  for  cultural  porposee.  The  first  50  Iota  of  100  cc, 
^™-  bT  yielded  negative  results,  the  last  10  lota  of  100  cc.  yielded  cofi- 
r.  HoiutDD,      like  micrdbes,  and  in  one  instance  typical   B.  coli  on  the  basis 

of  the  teet^  employed.*     It  should  be  noted  that    all  the   outlet 

water  was  subjected  to  cultural  teste. 

In  the  second  part  of  the  iirst  series  of  experiments  the  3,000  tx. 
of  water  in  the  appjiratus  were  inoculated  with  a  typical  strain  of 
B.  coli,  the  estimated  number  being  1,000,000  per  ec.  1,000  cc. 
of  water  were  withdrawn  daily  for  cnitural  purposes,  and  a  similar 
Tolame  of  stfirile  water  added  to  lake  its  place.  At  first  (eix 
days)  two  gold  fish  were  present  in  the  water,  then  one  (two  days 
more),  afterwards  none.  Tbe  second  day  after  the  start  of  the 
experiment  the  theoretical  number  of  B.  coli  was  66,666,  bat  the 
actual  number  found  was  only  100  per  cc.  The  aacertaised 
number  of  B.  coli  remained  practically  constant  at  100  per  cc.  nntil 
the  close  of  the  experiment  (12th  day).  During  the  last  four  day^. 
however,  no  fresh  sterile  water  was  added,  and  the  wat«r  in  the 
apparatus  had  become  exceedingly  foul,  probably  due  to  the 
accumulation  of  the  ants'  eggs  previously  added  for  feeding 
purposes. 

In  a  second  series  of  experiments  two  gold  fish  lived  for  tUx 
days  in  2,000  cc.  of  water  containinjj  initially  HXt  millions  B,  coli 
per  cc.  By  the  5th  day  the  actual  number  of  B.  coii  was  100 
instead  of  6i  million  (theoretical  number)  per  cc.  Nevertheless, 
on  the  11th  day,  the  actual  nnmber  of  B.  coli  was  still  100  per  cc, 
although  the  theoretical  number  had  fallen  to  97,656.  The 
addition  of  sterilised  bread  during  the  last  few  days  of  the 
experiment  may  in  this  instance  have  helped  to  preserve  the 
vitality  of  B.  coli. 

In  a  third  series  of  experiments  no  gold  fish  were  used,  tbe 
object  being  to  discover  whether  B.  coli  could  survive  for  any 
length  of  time  in  a  pore  tap  water  if  fresh  sterile  tap  water  was 
added  to  it  daily  in  large  amount  to  replace  the  water  withdrawn 
for  cultural  purposes.  On  the  ninth  day  ihe  number  of  B,  coli 
was  1  instead  of  390,625  (theoretical  number)  per  cc.  But  it  was 
not  until  the  2lBt  d^y  that  aiisence  of  B.  coli  from  1  cc.  could 
be  said  to  have  been  established,  by  which  time  the  theoretical 
nnmber  of  B.  coli  was  only  95  per  cc. 

In  a  fourth  series  of  experiments  the  conditions  remained  very 
much  the  same  as  in  the  third,  except  that  a  gold  dah  was  placed 
in  the  water  which  had  been  exposed  for  24  hours  to  opportunity 
of  gross  coli  infection.  On  the  6th  day  the  number  of  B.  coli  waa 
only  1  instead  of  31,250  (theoretical  number)  per  cc.  Bat  not 
until  the  19th  day  was  a  negative  result  obtained  when  uaing  1  cc. 

*  See  footnote  in  conueotum  with  thii  aeriw  of  ex[i«rliiiaiits. 
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of  the  water  for  cnltaTBl  purposes,  by  wbicb  time  the  theoretical    '*»-al'^ 
nnmber  of  B.  coli  vas  only  3  per  cc.  Reporton 

In  a  fifth  series  of  experiments  a  gold  fish  prerioosly  exposed  ouukx^ 
for  34  days  to  gross  coli  infection  was,  after  doaching  first  vith   "j^o: 
tap  and  then  with  sterile  ^^-itter,  added  to  2,000  cc.  of  sterile  water.   is-Ja-towi  i 
1,000  cc,  of  water  were  afterwards  withdrawn  daily  for  cultural  i^y^cVtSj^ 
purposes,  and  1,000  cc.  of  sterile  water  added  to  take  the  place  of  Pauttiie 
the  amount  withdrawn.     On  the  12th  day  a  positive  reanlt  as  d,*h"q'«^ 
regards  B.  coli  was  obtained.     On  all  other  occasions  the  result 
was  Degative,  even  when   100  cc.  of  the  water  were  used  for 
cultural  purposes.    This  fish  at  the  end  of  the  experiment  (22nd 
day)  contained  no  B.  coli. 

A  sixth  series  of  experiments  were  carried  out  on  practically 
similar  lines,  and  with  results  broadly  parallel  to  the  foregoing. 

Conduaions ;  Section  III. 

It  is  no  easy  task  to  attempt  to  draw  conclusions  from  experi- 
ments carried  out  under  such  variable  conditions.  Moreover 
attempt  at  iuterpretation  of  the  facts  ascertained  darini;  the  enqnirj' 
necessarily  raises  points  open  to  much  dispute.  Few  biological 
investigations  yield  results  which  allow  of  an  absolute  answer 
being  given  to  the  problems  which  they  have  sought  to  solve. 
In  what  follows  endeavour  has  been  made  to  avoid  being 
governed  by  personal  impressions  or  convictions  and  to  base 
conclusions  on  impartial  consideration  of  all  facts  of  the  case. 

The  tirst  part  of  the  first  series  of  experiments  seems  to  show 
that  gold  fish  previously  fed  in  ordinary  fashion  and  kept  under 
ordinary  conditions  have  little  power  of  contaminating  sterile 
water  with  B.  coli  by  means  of  their  excrement. 

The  second  part  of  the  first  series  of  experiments  appears  to 
indicate  that  B.  coli  diminishes  rapidly  in  water  even  when  gold 
fish  are  present.  But  it  also  suggests  that  if  a  water  be  in  a  foul 
and  dirty  condition  a  certain  proportion  of  B.  coli  persiste  for  a 
considerable  time. 

The  second  series  of  experiments  yielded  somewhat  sinular 
rasnlts  to  those  obtained  in  the  second  part  of  the  first  series  of 
experiments. 

The  third  series  of  experiments  seemed  to  show  that  B.  coli 
rapidly  diminishes  in  nnmber  in  pure  tap  water  even  when  fresh 
sterile  tap  water  is  added  daily  to  it  in  large  amount.  Bat  it  is 
also  obvions  that  the  complete  disappearance  of  B.  coli  from  the 
water  under  the  conditions  of  experiment  may  be  a  matter  of 
weeks. 

The  fourth  series  of  experiments  went  to  support  the  foregoing 
conclusions,  notwithstanding  the  presence  in  the  water  of  a  gold 
fish  previously  .exposed  for  2*  tonta  lo  gtoBft'ft.  <iO>a.'-aA.'wiii.'sa.. 


AffcRKftT.  The  fifth  and  aiith  series  of  ezperimente  appeared  to  proTcthit 
Beportoa  gold  fish  exposed  for  loDg  periods  to  gross  coli  infection  hare  do 
bmSoIJ^d^  power  to  serioaaly  pollute,  qna  B.  coli,  a  pure  water,  and  that  when 
ojO'Eiorew  the  fiah  some  time  afterwards  are  subjected  to  cultnral  teste  no 
(2)  Excreta  oi  B,  ooil  can  be  found  in  them. 
Bm-fovt  UTid 

fficert^  In  conclusion,  it  must  be   remembered  that  what   is  true  as 

Paubie  regards  gold  fish  need  not  necessarily  hold  good  as  regards  other 

K^"iit'oV  fish.  Subject  to  this  important  qualifiaition,  I  think  that  the 
results  as  a  whole  go  to  show  definitely  that  the  presence  of  fish 
in  water  is  not  likely  to  create  or  foster  a  serious  or  continnons 
B.  coli  infection  of  such  waters  or  to  render  the  reaulla  of  their 
bacterioscopic  analysis  of  doabtful  value  in  relation  to  the 
detection  of  objectionable  contamination.  At  the  same  time  many 
of  the  results  afford  a  strong  indication  of  the  danger  of  stringent 
B,  coli  standards;  nevertheless  they  suggest  justification  for  the 
imposition  of  standards  of  a  lenient  kind. 


4 


563 


DIVISION  III. 

Rbsults   op   Bactbbiological   Examination   op   certain  app.  b.no.7 

Public  Watbb  Supplies.  Beporton 

Baeteriologlof 
EzamlDfttloii 

I.  Effect  of  storage  and  filtration  considered  from  the  biological   of  (i)  Bzeran 

point  of  view.  °2)  Excreta  of 

Sea-fowl  and 

A.  Methods  and  procedure.  c^wiS 

B.  Explanation  of  symbols,  Ac,  appearing  in  the  varioas  w^ra^;by 

tables.  Dr.Honaton. 

II.  Results  of  the  bacteriological  examination  of  London  filtered 
waters. 

III.  Analysis  of  the  results : — 

(1.)  B.  enteritidis  sporogenes  test  : 
(2.)  6.  coli  test : 

(a.)  Total  number  of  coli-like  microbes. 

{b.)  Number  of  typical  B.  coli. 

(c.)  Comparison  between  the  number  of — 

(a.)  Coli-like  microbes,  and 
(p.)  Flaginac  B.  coli. 

(d.)  Grouping  of  the  B.  coli  and  coli-like  microbes 
from  filtered  waters  according  to  their  biological 
attributes, 

(e.)  Comparison  between  the  results  of  the  prima  facie 
or  presumptive  test  for  B.  coli  and  the  number 
of  B.  coli  or  coli-like  microbes  actually  isolated 
from  the  various  filtered  waters. 

IV.  Summary  and  conclusions. 


Efpbct  of  Storage  and  Filtration  considered  from 

THE  biological  POINT  OF  VIEW. 

The  beneficial  effect  of  storage  followed  by  sand  filtration  such 
as  is  practised  by  the  various  London  Water  Companies,  in 
reducing  the  total  number  of  microbes  in  the  raw  Thames  and 
Lea  waters  was  shown  conclusively  by  the  FranklandSj-during 
their  prolonged  and  able  investigations  carried  out  from  1885 
to  1892 


BSA-rowI  and 
b'iah :  &Dd 

■S)  ooraiiii 
Fcuble 
Waten ;  by 


App.B^o.T.  But   even  at  the  time  of  writing  (Jnly  1904),   the  colleetiva 

Reporton  effect  of  Storage  and  sand  filtration  in  eliminating  or  in  modifying 

EiamiifaX'n  l^  ffiolugical  attributes  of  inicfubes  of  an  intestinal  li/pe  derivd 

°i^!in"""  from  the  unflltered  impure  Tharaet*  and  Lea   waters,  ia  not  it 

^3)  EKotpfii  oi  would  seem  folly  understood. 

This  matter  ie  of  wide  importance.  Because  on  the  one  hand 
the  Bource  of  London  waiter  snpply  is  on  bacterial  evidence 
proved  to  be  pollnted  by  sewage,  while  on  the  other  hand 
Btatistica)  evidence  points  to  a  comparatively  low  incidence  of 
enteric  fever  on  the  metropolis.  How  can  these  seemingly 
conflicting  facte  be  reconciled  ?  1b  mere  proof  of  large  redaction 
of  total  microbes  a  completely  satisfactory  solntion  of  the 
problem  ;  and  does  past  epidemiological  experience  snCBce  to 
the  conclusion  that  a  gross  poUntton  of  a  water  snpply, 
albeit  of  noD-speciflc  character,  will  cootiniie  to  be  harmless, 
despite  experience  that  a  seemingly  trivial  contamination,  but 
of  specific  sort,  of  such  supply  can  at  once  cause  wide-epr^ad 
disease  ?  In  my  view  proof  of  reduction  of  the  total  nnmbor 
of  micro-organisms  in  the  filtered  water,  as  comiiared  w^ith  the 
total  number  in  the  raw  water  before  storage  and  filtratioQ, 
Affords  by  it.self  no  convincing  esplanation  of  what  at  first  sight 
would  seem  a  biological  paradox.  If  sewage  is  to  be  regarded 
as  potentially  dangerous  to  health  it  is  because  sooner  or  later 
the  comparatively  harmless  rank  and  file  of  excremental  bacteria 
may  be  accompanied  by  the  specific  germs  of  disease.  Though 
storage  and  filtration  of  water  may  remove  99  out  of  each  lUO 
intestinal  bacteria  present  in  it,  the  remaininz  microbe  which 
thus  passes  the  barrier  of  the  filter  beds  and  so  reaches  the 
consumer  must  according  to  the  law  of  probabilities,  and  if  no 
no  farther  explanation  be  forthcoming,  at  some  time  prove  to 
be  a  specific  micro-oi^nism,  Nevertiieleas  the  fact  remains 
that  London  has  in  the  matter  of  the  water  supply  escaped 
any  tangible  lethal  effects  of  a  pathological  test  on  a  vast 
scale  spread  over  a  long  term  of  years.  The  explanation  lies 
probably  in  the  fact  that  bacterially  the  matter  is  one  not 
merely  of  degree  but  of  intrinsic  difference.  The  consider- 
ations I  am  adducing  may  be  expressed  arithmetically  somewhat 
as  follows ; — 

A  given  Water  Company  abstracts  water  brom  the  Thames  at 
the  rate  of  about  20  million  gallons  per  day, 

1  gallon  =  4,546  cc. ;  and  4,546  cc.  x  20  millions 
=  90,920,000,000  cc. 

The  Thames  in  the  region  of  such  company's  intake  is  (onnd 
to  contain,  say,  per  cc.  B.  coli  or  coti-like  microbes  in  the  fol- 
lowing proportions  : — 

At  least  1  bat  less  than  10   per  cc.  in   11-77   per  cent,  of 
samples  tested. 

At  least  10  but  less  than  100  per   cc.  in   64-77  per  cent,  of 
samples  tested. 
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At  least  100  but  less  than  1,000  per  cc.  in  17-67  per  cent,  of    APP.j^Nal 
samples  tested.  BeportoD 

Baoterlologioil 

At  least  1,000  bnt  less  than  10,000  per  cc.  in  5*97  per  cent,  of  of  (i)EzoK«te 
samples  tested.  ?2)^xCTeta  of 

Sck-fowl  and 

Adopting  the  figares  of  10  per  cc.  (an  under- estimate)  it  thus  ^I^V^ 
appears  that   909,200,000,000  B.  coli  or  coli-like  microbes  are  ^^J^jf.^, 
daily  abstracted  along  with  its  Thames  water  by  such  company.  Dr^Hoiuton. 
Assuming  that  the  storage  and  filtration  practised  by  the  company 
reduces  this  number  one-hundred-fold,  there  would  yet  remain 
on  the  above  assumption  over  nine  thousand  million  B.  coli  or 
coli-like  microbes  which  might  in  a  single  day  enter  the  supply 
mains  and  be  distributed  to  consumers. 

It  further  appears  from  certain  analyses  which  I  have  made 
that  76*5  per  cent,  (three-quarters)  of  the  coli-like  microbes 
isolated  from  the  raw  Thames  water  at  Hampton  give,  when  tested 
in  pure  culture,  the  following  reactions : — "  Gas  "  in  gelatine 
''  Shake  "  cultures ;  indol  in  broth  cultures  ;  and  acid  and  clot  in 
litmus  milk  cultures. 

Hence,  theoretically,  on  the  basis  of  the  tests  employed, 
about  6,750  million  typical  B.  coli^  out  of  a  total  of  9,000  million 
coli-like  microbes,  may  in  one  day  be  entering  the  supply  mains 
of  the  given  company. 

The  proportion  may  be  stated  in  another  way  : — 

The  raw  Thames  water  at  Hampton,  according  to  my  results, 
contains : — 

In  11*7  per  cent,  of  the  samples  at  least  1   but  less  than 
10  B.  coli  or  coli-like  microbes  per  cc. 

In  64*7  per  cent,  of  the  samples  at  least  10  but  less  than 
100  B.  coli  or  coli-like  microbes  per  cc. 

In  17*6  per  cent,  of  the  samples  at  least  100  but  less  than 
1,000  B,  coli  or  coli-like  microbes  per  cc. 

In  5*9  per  cent,  of  the  samples  at  least  1,000  but  less   than 
10,000  B.  coli  or  coli-like  microbes  per  cc. 

Above  75  per  cent,  of  these  coli-like  microbes  are,  on  the  basis 
of  the  tests  employed,  typical  B.  coli.  Even  if  the  one-hundred- 
fold reduction  be  assumed  as  the  result  of  storage  and  filtration 
I  he  consumers  would  still  be  obliged  on  theoretical  grounds 
to  drink  coli-like  microbes,  three-quarters  of  which  are  typical 
B.  coli  (on  the  basis  of  tJ^e  tests  employed)  in  the  following 
proportions : — 

At  least  1  per  100  cc.  but  less  than  1  per  10  cc.  in  11'7  per 
cent,  of  the  samples. 

A.t  least  1  per  10  cc.  but  less  than  1  per  1  cc.  in  64*7  per  cent, 
of  the  samples. 
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At  leofil  1  per  1  cc.  but  less  than  10  per  1  cc.  in  17-6  per  cent  1 
of  I  lie  samples. 


At  least  10  per  I  cc.  but  less  than  100  per  1  cc.  : 
of  the  flamplee. 


I  5-9  per  c«nt  ] 


The  foregoinp  flgnres,  except  so  far  as  they  refer  to  actual  raw 
Thames  water,  are  purely  Buppoaitional.  Moreover,  they  do  uol  | 
take  note  of  die  circumstance  that  the  Company  in  qnestion  if 
credited  with  the  habit  of  rejecting  storm  water  for  storage 
purposes.  They  serve,  however,  to  emphssiKe  the  point  that 
unleiBS  some  esplqaation  be  forthcoming  (other  than  mere  i*r- 
oentage  reduction  of  the  total  bacterial  flora)  the  eomparalivB 
immoDity  from  enteric  fever  onjoywi  by  the  consamerK  of 
London  water  is  explicable  only  on  tho  su]>poeition  that  water 
poUated  with  sewage  is  less  dangerous  than  has  been  supponed. 

Explanation,  therefore,  of  immunity  from  water-bomo  disease 
on  a  purely  mechanical  or  arithmetical  basis,  withont  consideration 
of  poBcibly  superadded  intrinsic   modification  of   the   biological 
qualities  of  an  impure  water  during  the  proceseea  of  storage  and   I 
filtration,  cannot  be  accepted  as  entirely  satisfactory.  ' 

It  remains  to  be  determined  how  far  the  observed  low   inci- 
dence  of  enteric   fever  in  the   Metropolis  may   be  referred  tu 
modification  of  the  original  objectionable  biological  qualities  ot  i 
the  raw  Thames  and   Lea  waters,  involved   in  ihe   mechanical   ' 
processes  of  jirolonged  sedimentation  and  efficient  sand  filtration 
tf  which  this  water  is  subjected  by  the  water  eom]Miniep. 


A.  Methods  and  procedure. 

The  water  samples  were  collected  in  sterile  bottles  either  at 
the  companies'  works  (marked  W  in  tables)  or  from  mains 
or  water  posts  (marked  M  in  tables).  No  samples  of  tap 
water  {i.e^  water  after  storage  in  a  cistern)  are  inclnded. 

jB.  entei-itidia  sporogenea  test. — Ten  cc.*  of  Ihe  water  were 
added  to  a  wide  tube  containing  50  cc.  of  sterile  milk.  The 
tube,  antecedent  to  inocnlation,  was  placed  in  boiling  water 
and  kept  there  for  several  minutes  to  drive  off  the  diaaolved 
oxygen  and  then  rapidly  cooled.  The  tube  after  inocalation 
was  heated  to  80°  C.  for  15  minntes,  placed  under  anterobic 
conditions,  and  incubated  at  37°  G.  for  two  days. 

B.  colt  test. — The  primary  caltnree  were  made  in  bilfssalt 
glucose  peptone  medium. 

(a)  100  cc.  of  the  water  were  added  to  a  flask  oontaining 
100  CO.  of  double  strength  medium. 

*  In  a  considerable  nnmber  of  Inatknoes  as  maoh  m  100  «e.  was  snbmittad  to 
eiftmiDatio-i  h;  adding  100  oo.  ot  the  eample  to  large  tnb»  oontkinltif  SO  oc  of  a 
milk  mediam  (milk,  1,ih)0j  lactase,  30;  peptone,  20;  todlniii  OKrbonaAe,  I.) 
Thi-sfl  rcoordi  are  not  iDoluded  In  the  tablae. 
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(6)  10  CO.  of  the  water  were  added  to  a   tube  containing    app.b,Ko.7. 
10  cc.  of  doable  strength  medium.  Report  on 
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(jc)  1  CC.  of  the  water  was  added  to  a  tube  containing  10  cc.  f^y^mSL 
of  single  strength  medium.  ?2)^cret»  of 

Sea-fowl  and 

Ten  cc.  of  the  water  were  added  to  90  cc.  of  sterile  water  Fish ;  and 
(dilution  (1)  ).    10  cc.  of  dilution  (1)  were  added  to  90  cc.  of  r^tobte^" 
sterile  water  (dilution  (2)  ).    10  cc.  of  dilution  (2)  were  added  ^^^^^ 
to  90  cc.  of  sterile  water  (dilution  (3)  ). 

1  cc.  severally  of  dilutions  (1)  (2)  (3)  were  added  respectively 
to  10  cc,  bile-salt  glucose  peptone  tubes  (d,  e.  and  /)  repre- 
senting respectively  ^V*  rhu^  *^^  tiAfit  cc.  of  the  sample  of 
water. 

These  six  primary  cultures  (a,  by  c^  d,  e^  f)  were  incubated 
at  37°  C. 

On  the  second  day  observations  as  regards  acid  and  gas 
production  {prima  facie  test)  were  made. 

Those  cultures  in  which  no  gas  developed  were  discarded 
as  conclusively  proving  the  absence  of  glucose  fermenting 
coli-like  microbes  of  any  sort.  But  from  the  primary  cultures 
forming  both  acid  and  gas  secondary  gelatine  plate  cultures 
were  made. 

The  secondary  gelatine  plate  cultures  were  incubated  at 
20°  C.  for  24  to  48  hours.  The  coli-like  colonies  (the  filmy 
colonies  in  preference)  were  picked  off  and  subcultured  in 
gelatine  (shake  culture).  If  no  gas  developed  the  culture 
was  discarded.  But,  if  gas  was  produced,  the  microbe  was 
regarded  as  a  coli-like  microbe,  and  further  cultures  were 
made  as  follows  : — 

Neutral  red  broth  cultures  (for  observation  as  regards 
greenish  yellow  fluorescence,  within  48  hours  at  37^*  C). 
Lactose  peptone  cultures  for  observation  as  regards  acid  gas 
production  within  48  hours  at  37°  C).  Broth  cultures  (for 
observation  a^  regards  indol  production,  within  five  days  at 
37°  C).  Litmus  milk  cultures  (for  observation  as  regards 
acid  clotting  of  the  medium,  within  five  days  at  37°  C). 

[To  subculture  into  the  foregoing  media  directly  from  the 
primary  culture  (that  is,  to  inoculate  these  media  with  a 
mixture  of  microbes),  some  perchance  lactose  fermenting, 
others  indol  producing,  yet  others  again  capable  of  producing 
u  fluorescent  change  in  neutral  red  broth  may  yield  results  of 
value.  But  to  express  results  in  terms  of  B.  coli  without  any 
indication  of  the  means  by  which  the  results  were  obtained 
is  most  misleading.] 

The  original  gelatine  ''shake"  cultures  were  kept  for 
one  month  for  observation  as  regards  liquefaction  of  the 
gelatine. 
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B,  Explanation  of  SymboU,  Ac.  appearmg  in  the  various 
Tables. 

To  express  the  resulra  of  suboultaral  teats  of  the  coli-likv 
microbes  iaolattd  in  pure  culture  the  word  "  Qaginac  "  is  naed  in 
the  following  (wnse  : — 

.//  =  indicates  greenish  flaoreecence  in  neatral  red  broth 

cnlturea. 
fig  =  indicatee  acid  and  gas  in  lactose  peptone  cnltores. 
in  =         „        indol  formition  in  broth  cultm-es. 
(K  =        „        acidity  and  clotting  of  litmns  milk. 

The  word  "  flaginac  "  thns  indicates  that  a  microbe  was  id- 
distin^ishable.  as  regards  the  tests  employed,  from  the  typical 
B.  ooli  of  the  haman  intestiDe.  When  the  lettei-s  are  placed 
in  brackets  an  incomplete  reaction  is  indicated.  The  absence 
of  a  character  is  expressed  by  the  omission  of  the  letter* 
chosen  to  indicate  that  attribnte.  When  the  sign  "  0  "  occars 
it  means  that  beyond  forming  gas  in  gelatine  shake  cnltures 
the  microbe  yielded  negative  results  with  all  the  other  teslB. 

The  letter  L  signifies  that  the  microbe  proved  to  be  a  slow 
liqnefier  of  gelatine.  The  tetters  L  Y  mean  that  the  micro- 
organism not  only  lii|nefied  gelatine  but  was  chromo- 
geoic  (yellow). 

The  letter  F  indicates  that  although  the  primary  CQltnre 
formed  acid  and  gan  failure  was  experienced  in  the  attempt 
to  isolate  coli-like  microbes  from  the  secondary  gelatine  plate 
cnltares. 


As  previously  explained,  the  letter  W  refers  to  a  "  works  " 
sample,  and  the  lett«r  M  to  a"  main  "  sample. 

As  regards  the  B.  enteritidis  sporogenes  test  the  letters  N  V 
and  V  indicate  that  the  milk  cnltare  was  either  non-vimtent 
(N  V)  or  virulent  (V)  in  rodents. 
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11.  Results  op  the  Uaotbrioloqioal  Examikattox  op 
London  Filtebbd  Watbbs. 

In  the  following  seven  tables  (Ic.  to  VIIc.)  the  resnlts  are 
shown  of  the  bacteriological  examination  ot  filtered  water  sapplied 
to  the  consumers  by  companies  drawing  water  from  the  Thames 
or  Lea  or  from  both  sources. 

My  records  of  the  bacteriological  condition  of  the  Thames  and 
Lea  waters  o/icr  storage  and  be/ore  filtration  are  not  Bnfficiently 
numerous  for  definite  statement  as  to  the  effect  on  the  biological 
condition  of  the  water  of  sedimentation  alone.  Bnt  it  is  beyond 
dispute  that  prolonged  storage  may  effect  an  important  change  in 


the  biological  quality  of  a  water.    Filtration  is  after  all  either  a  a»p.  b,  No.  j: 
pnrely  mechanical  or  a  bio-mechanical  process,  and  must  needs  Report  on 
be  fairly  rapid^  to  be  adopted  in  practice.    Storage  on  the  other  iJSSSSS^n*'! 
hand  if  sufficiently  prolonged  not  only  reduces  the  total  number  of  (u  Excreta  ' 
of  microbes  by  s^imentation  and  by  slow  processes  of  natural  (2)ETOretaof 
destruction,  but  seemingly  also  brings  about  what  may  be  termed  fj^'^jj^*^ 
a  selective  bacterial  death  rate.    Moreover,  there  is  some  evidence  (S)  certain 
to   show  that  short  of    actual  loss  of  viability  there  occurs  to  wlitera;by 
bacteria  a  gradual  weakening  or  loss  of  attributes  which  were  Br.Hoiwton. 
initially  possessed  by  them.    It  is  by  no  means  unlikely  that  a 
apecijically  polluted  water  may,  if  stored  for  a  sufficient  length 
of  time,  become  quite  harmless,  owing  'either  to  total  extinction 
of  pathogenic  b^teria  or  to,  what  practically  comes  to  the  same 
thing,  loss  by  ^uch  bacteria  of  their  specific  properties. 

Unfortunately,  in  practice  it  is  difficult  to  ensure  not  only  that 
the  average  period  of  storage  is  sufficiently  long  but  also  to  fix  a 
minimum  period  that  must  not  be  transgressed.  Figures  showing 
the  maximum  number  of  days  a  water  may  be  stored  are  apt  to  be 
misleading.  On  occasion  the  actual  number  of  days'  storage  may 
be  very  much  less  than  is  implied  by  the  figures. 

It  needs  to  be  remembered  that  even  if  the  bacteriological 
results  do  not,  as  the  consequence  of  storage  of  a  water,  prove 
great  reduction  in  the  number  of  the  objectionable  microbes, 
nor  an  apparent  alteration  in  their  attributes,  it  does  not  neces- 
sarily follow  that  the  specific  qualities  of  bacteria  pathogenic  to 
human  beings  have  not  become  modified  or  altogether  lost  in  the 
process.  Indeed  it  is  possible  that  the  hacterioscopic  results  may 
be  sometimes  misleading.  It  appears,  for  example,  conceivable 
that  filtration  might  produce  a  more  apparent  than  real,  and  storage 
a  more  real  than  apparent,  change  in  the  specific  properties  of  the 
microbes  present  in  a  liquid.  That  is,  filtration  might  produce  a 
very  notable  reduction  in  the  number  of  bacteria  without  modifi- 
cation of  their  intrinsic  properties,  while  storage  though  producing 
a  less  pronounced  reduction  in  number  might  exert  a  very  notable 
modification  of  the  specific  properties  of  the  bacteria.  Storage, 
in  other  words  *' delay,"  may  be  a  much  more  potent  factor  in 
preventing  the  spread  of  disease  by  water  than  is  generally 
supposed  or  than  the  bacteriological  facts,  as  to  numbers,  morpho- 
logy, and  cultural  features,  reveal. 

As  previously  noted,  my  records  of  the  biological  condition 
after  storage  but  before  filtration,  of  the  Thames  and  Lea  waters 
are  not  sufficiently  numerous  to  merit  special  consideration.  But 
it  may  not  be  amiss  if  I  describe  the  results  of  a  few  analyses 
bearing  on  this  subject. 

I  was  particularly  impressed  with  the  relatively  pure  condition 
of  unfiltered  river  water  in  a  channel  feeding  certain  sand  filters. 
This  water  represents  the  raw  river  water  after  passing  through 
large  subsidence  reservoirs. 

A  sample  collected  on  June  23rd,  1903,  yielded  10  coli-like 
microbes  per  cc.  But  the  coli-like  microbes  representative  in  this 
instance  of  both  the  iV  cc.  and  the  1  cc.  primary  cultures  were 


■    markedly  atypical  (type  0,  see  previons  notes).     Moreover,  this 
Bample  contained  no  sporeti  of  6.  enl«ritidis  Bpoi-ogenes  id  10  tx. 

A  sample  collected  from  the  B?nae  source  on  June  27th.  190% 
contained  "  flag'jn)uc  "  B  coli  in  10  cc„  bat  no  coli-Hke  mirrobes 
of  any  sort  in  1  cc.  Thtirc  were  no  Bpores  of  B.  enteritida 
sporogenta  in  10  cc.  of  this  sample. 

Another  sample  collected  on  Jnly  8th,  190S,  contained  "(ft) 
in  (ac)."  li.  coli  in  ID  cc.  and  "  flag "  B.  coli  in  100  cc.  Them 
n'ere  no  spores  of  B.  enteritidis  sporogenes  in  10  cc. 

A  further  sample  collected  on  September  30th,  1903,  actually 
failed  to  yield  any  coli-like  microbes  when  100  cc.  of  the  water 
were  submitte<I  to  cnltiTation.  There  were  no  spores  of  B,  enteri- 
tidis aporogenes  in  10  cc. 

Reverting  once  moi'e  to  the  filtered  waters  the  following  seven 
tables  (Ic.  to  VIIc.)  deal  with  the  biological  condition  of  seven 
London  companies'  waters  after  filtration. 
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Results  of  the  Baotbrioloqioal  EzAViNATioif  of  Filtbsbd  Water  as 
SuPPLiBD  to  the  CoNSUMBM  by  Water  Coicpant,  A. 
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ERIOLOGICAL  EXAMINATION  of  FILTERED  WATER  as 
>  the  COKSCMERS  by  Watbb  COMPANV  C. 
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Rbsults  of  the-  Bacteriological  Exahihation  of  Filtered  Water  a 
Supplied  to  the  Coksombrs  by  Water  Company  D. 
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III.— Analysis  of  the  Results. 

(1)  B.  enteritidis  sporogenes  test. 

It  is  convenient  to  consider  in  the  first  place  the  results  obtained 
by  the  ase  of  the  B.  enteritidis  sporojenes  test.  From  this  point 
of  view  the  several  waters  may  be  grouped  as  follows  : — 


Samples 
examined. 

Remarks. 

Water  Company  A • 

84 

"^ 

ly                                      •J                         Ekm                         tat                         ••• 

66 

Oat  of  a  total  of  155  samples 

^f                          ))                  ^»                  •«.                 ••• 

16 

only  three  samples  (one  sample 
A.,  two  samples  B.)  yielded  a 

»•                   l»             -l^*             •••            •• 

11 

positiye   result    when    10    co. 

were  used  for  cultural  purposes. 

•  f                           }}                  1-i*                 •••                  ••• 

li 

V    Of  these  three  cultures  one  was 

virulent,  one  non-virulent,  and 

>1                  »            ^»            •••           ••• 

»»                     u              "•             •••              ••• 

10 
4 

the  remaining  culture  was  not 

tested  for  pathogenicity.  Three 
other  samples  yielded  a  prac- 

tiamy  negative  result. 

Total       

155 

^ 

APP.B,No.7. 

Beport  on 
Bacteriologioal 
Examination 
of  (1)  Excreta 
of  Man; 

(2)  Excreta  of 
Aea-fowl  and 
FUh ;  and 

(3)  certain 
Potable         '    ' 
Waters;  by 
Dr.  Houston. 


These  results  may  appear  at  first  sight  surprising;  but  it  must 
be  remembered  that  even  crude  sewage  contains  usually  not  more 
than  from  100  to  1,000  spores  of  this  ansarobe  per  cc,  and  that  the 
Thames  and  Lea  waters,  although  unsatisfactory,  are  fortunately 
much  purer  than  crude  sewage. 

For  example,  out  of  33  samples  of  Thames  water  collected  at 
Sunbury  and  Hampton  about  6  per  cent,  yielded,  as  regards 
B.  enteritidis  sporogenes,  a  negative  result  when  using  for 
cultural  purposes  10  cc.  of  the  sample  ;  about  51  per  cent, 
yielded  a  positive  result  with  10  cc. ;  about  39  per  cent,  a 
positive  ref'.ult  with  1  cc. ;  and  about  3  per  cent,  a  positive  rrsult 
with  1  cc.  So  that  it  was  not  to  be  anticipated  that  the  London 
wateis  after  storage  and  filtration  should  yield,  unless  very 
exceptionally,  a  positive  result  with  10  cc.  of  the  sample. 

Nevertheless,  negative  results  have  a  value  of  their  own  ;  and 
the  tests  at  all  events  show  that  instead  of  about  40  per  cent,  (as 
was  10  be  anticipated  if  storage  and  filtration  were  of  negligible 
value)  of  the  samples  yielding  a  positive  result  when  10  cc.  of  the 
V  ater  were  used  for  cultural  purposes,  the  proportion  of  positive 
results  actually  obtained  was  rather  less  than  2  per  cent.  Compared 
with  sewage,  98  per  cent,  of  the  filtered  water  were  at  least  ten 
thousand  to  one  hundred  thousand  times  purer  by  this  test. 
Further,  in  view  of  stress  that  has  been  laid  by  certain  observers 
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*w. B. Wo.  T,   on  an  assumed  nblqnity  of  this  onaSrobe,  it  may  uot  b*;  auiitia  !o 
jteporion         lay  emphasis  on  the  I'act  that  out  of  155  Bumplett  of  tilterod  tralcr 


^  Oj  Eicr^M     water  i 

(3)  Eicreea  of 


iiiploii  yiuliied  a  poailivu  rt,*Biilt  when  10  cc.  uf  the 
B  used  for  diltnral  purposes. 


(3)  B.  colt  Ust. 

For  purpOBfifl  of  comparison  it  is  desirable  t*)  reft'r  once  again  tO  i 
the  biological  condition  of  the  Thames  at  Uunbury  &Dd  Uampto 
The  renultfl  thus  obtained  may  )x>  expreiwed  in  tabular  form  i 

follows  : — 


Tablb  VIIIc. 


Xnmhn- 

of  li.  roll  (or  foti-like 

nia'oti€»). 

Hip 

River  Th»n.es 

At  loBHt 

AtloMt 

AtUwt 

At  lout 

I  per  00. 

111  per  00. 

li)Op«r«. 

l^peroc 

Sunbuiy 

70-e 

"ST, 

5-9 

61-7 

perosnt. 

per  cent. 

percent. 

percent 

Hamplou      ... 

11-8 

W-7 

17-7 

5-9 

70-S 

percent. 

per  oent. 

percent. 

per  cent. 

peroeot. 

(a)  Total  1 


lunb/^  o/coU'like  microbm  in  samples  o/Jiltered 
Londiin  tvaler. 


In  the  first  place,  the  total  numbi<r  of  coli-like  microbes  in  the 
filtered  water  of  each  of  the  water  companies  will  be  considered 
irrespective  of  the  biological  attribates  of  the  coli-Ube  microbes. 
In  the  sense  here  employed  a  coli-like  microbe  means  a  microbe, 
which,  when  isolated  in  pure  caltnre  by  means  of  secondary 
gelatine  plate  cultnres  made  from  the  primary  cultores  (which 
had  given  both  acid  and  gas),  yields,  on  farther  subculture,  "ga«" 
in  gelatine  "  shake  "  caltnre.  The  results  may  be  expressed  iu 
tabular  form  as  follows. 
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In  comparing  these   resnltH,   it   must  be  remembered  that  ns 
regarde  some  of  the  Gltered  waters  now  in  unestioa  a    limited 
'  number  only  of  samples  were  exjimined  bo  that  some  of  the  per- 
centage figures  of  this  preceding  table  are  of  small  value. 

Subject  to  this  i]ualitication,  the  order  of  merit  on  this  basis  of 
comparison  would  appear  somewhat  aa  follows  : — 

(1)  Wat«r  Company  G. 

(2)  Water  Company  F. 

(Ji)  Water  Company  D  and  (4)  Water  Company  E  may  be 
bracketed  together  with  perhaps  a  alight  preference 
forD. 

Himilarly  (5)  Wat«i'  Company  B  and  (fi)  Water  Company  C 
may  be  classed  together  with  seemingly  a  slight 
preference  in  favour  of  B. 

(7)  Water  Company  A  undoubtedly  comes  last  in  the  lisL 

The   results   indicated    in    the    foregoing     table    are     shown 
diogramatically  (Diagram  Tc)  as  follows. 


(b)  N>nnbi:r  of  h/pical  B,    coli,  in  mmjiles  of  Jiltei-eti    Londtnt 


For   the    purposes   of    this   estimate    only    the    non-liijiiefying 
fiaginac  B.  coli  were  regarded  as  typical  B.  coli. 

The  results  are  shown  in  the  following  table. 
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AiT.B^t.7.  The  difference  in  thtee  results  oe  compared  with  those  rf  | 
aeportoo  the  previous  table  (coli-like  miciobes)  ip  strikiiiK.  Subject  t«  1 
&S^Sl^f  the  qualification  that  onlj  a  few  Bamples  of  certain  of  thai 
f^iifBioreia  waters  were  examined,  the  ordpr  of  merit  on  this  other  \Mae  ojj 
(3)  Eicretn  oi  comparison  is  somewhat  aa  follows  : — 
BM-rowl  uid 

^^  (1)  Water  Company  R. 

"- "— ' —  {2)  Water  Company  0. 

(a)  Water  Company  F. 

(4)  Water  Company  C. 

(5)  Water  Company  B. 

(6)  Water  Company  I>. 

(7)  Water  Company  A. 

PoBsibly  Water  Company  E,  G  and  F  should  be  bracketed 
together,  and  similarly  C,  B  and  D  shotild  perfaape  be  considered 
in  one  gronp. 

Jadged  on  the  foregoiuK  baeis  (flaginac  B.  eoli)  the  varioos  I 
waters  are  much  pursr  than  when  eoli-like  microbes  of  all  eort>  J 
are  included  in  the  computation.  This  is  a  matter  which  will  be  I 
dealt  with  later.     Meantime  a  diagramatic  representation  (Diagram  1 

lie)  of  the  foregoing  results  (Haginiic  B.  coli)  will  he  of  interest 
for  comparison  with  the  diagram  Ic  coli-!ike  micixibes_). 
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(c)  Comparison  between  the  number  of  {^l)  coti-like  microbes  and   A.fP.BJNo,7* 
(b)    '^flaginac'    B.    colt    in   samples   of  filtered    London  §2g^^SJ-j^ 

ivaters.  Ezamloa^^ 

of  (1)  Ezonte 
of  Man;        , 

In  the  arcoiiipanying  diagram  (Diagram  Illc.)  the  number  of  (a)  ^^i^towiiuid 
coli-like  microbes  aud  (i^)  "flaginac"  B.  coli  are  plotted  out  on  ^Ij^*^^  • 
the  same  sheet  for  facilitating  comparisons.  ^otiSbia  ... 


It  is  to  be  noted  that : — In  only  about  33  per  cent,  of  the 
cases  did  (a)  and  (ft)  correspond.  In  about  54  per  cent,  of  the 
cases  a  complete  failure  to  isolate  flaginac  microbes  was  experienced. 
In  about  7  per  cent.,  in  about  3  per  cent.,  and  in  about  1  per  cent., 
the  number  of  flaginac  6.  coli  was  found  to  be  ten,  one  Imndred, 
and  one  thousand  times  less  numerous  respectively  than  were  the 
coli-like  microbes. 

These  results  are  striking  but  not  surprising  in  view  of  my 
previous  reports  on  Chichester  well  waters  and  other  waters.* 


*  It  may  be  questioned  serionsly  whether  it  is  justifiable  to  ignore  completely  all 
reference  to  coli-like  microbes  wbdch  do  not  possess  attributes  arbitrarily  assigned 
to  typical  B.  coli.  The  placing  on  record  of  the  biological  attributes  of  coli  like 
microbes  as  well  as  of  typiciJ  B.  coli  may  indeed  serve  occasionally  to  explain 
some  of  the  discrepancies  of  opinion  (more  apparent  perhaps  than  real)  existing 
in  matters  of  water  supply  between  the  topojrraphist  and  the  bacteriologist.  I 
venture  to  think  that  the  correlation  of  bacteriological  facts  with  epidemiological 
experience  can  best  be  achieved  by  a  considerably  more  detailed  statement  of 
results  than  is  at  present  customary  among  bacteriologists. 


Waters ;  trjr 
Dr.  Hotistbiu 
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f.^N'o.7.    (d)  Qrmiping  of  the  B.  coli  and  coH-like  microbes  of  sampla 
on  on  of  filtered    London    waters    according    to    their     biological 

ra^n''«!'Sr'  attribules. 


At  tha  bottom  of  each  of  the  preceding  tables  (Ic  to  TIIc')» 
ahort  summary  of  the  bioloffical  attribntee  of  tie  coli-Iike  microbes 
has  been  given.  It  is  desirable  at  this  elage  to  groap  these  results 
together  in  order  to  form  »n  idea  of  the  nnmber  of  proupsi,  and 
the  percentage  ntiniber  of  microbes  belonging  to  each  eepaiaie 
group. 


Dr.  HotiKton. 
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It  appears  from  the  foregoing  table  that,  even  if  the  question  of    App.fe,Kd. 
liquefaction   be  considered  separately,  the   B.  coli  and  coli-like  Report  on' 
microbes  fall  under  no  less  than  35  groups.    Only  31  per  cent,  of  emSJtoSSS 
the  microbes  were  *' flaginac "  B.  coli.    It  is  not  suggested  that  ofcoBxcw 
35  different  species  of  B.  coli  were  isolated.     Many  of  the  gi'oups  (2)  Excreta* 
differ  so  slightly  from  each  other  in  their  biological  characters  |3j'?*Sa"' 
that  it  may  seem  arbitrary  to  separate  them.     Neyertheless,  it  is  O)  certain 
desirable  to  emphasize  the  point  in  passing  that  this  variability  w2e«;  by 
of  attribute  of :  their  contained  B.  coli  maj'  go  far  to  explain  the  Dr.  Houston 
seemingly   innocuous   character   of  the    London   filtered  waters 
notwithstanding  the  constant  passage  of  coli-like  microbes  through 
the  filters.    The  question  of  absence  or  loss  of  attribute,  and  the 
degree  of  response  to  positive  tests,  in  relation  to  differentiation 
and  classification  among  the  B.  coli  or  coli-like  tribe  of  bacteria 
involves  considerations  of  great  complexity.    Are  aben^nt  coli- 
like  microbes  the  progeny  of  "  flaginac  "  microbes — i.e,  of  typical 
B.  coli — altered  by  their  environment,  or  are  they  microbes   of 
separate  species  altogether,  which  under  certain  conditions  come 
to  the  front  and  gradually  oust  the  typical   B.  coli  ?    It  seems 
certain  that  in  fresh  human  faeces  the  typical  B.  coli  altogether 
outnumber  the  atypical  forms.      But  if  faeces  were  mixed  with 
sterile  water  and   kept  for  some  time  certain  eventualities  are 
conceivable.      Thus    the    curve    representative    of    the    typical 
B.  coli  would  certainly  start  at  a  high  figure  and  would   pro- 
bably at   first  rise  even   higher ;    later  it  would  doubtless  fall 
gradually  to  a  low  figure  and  would  eventually  reach  zero.    On 
the  other  hand  the  curve  representative  of  the  coli-like  microbes 
might  be  expected  to  start  low  down  the  scale,  then   probably 
it  would  rise  to  a  considerable  height,  and  afterwai'ds  perhaps  fall 
much  more  slowly  than  the  typical  B.  coli  curve.     In  this  way  a 
time  might  arrive  when  the  initial  relation  of  the  two  curves 
would  be  reversed ;  and  in  such  a  case  the  atypical  B.  coli  would 
eventually   exceed   in   number  the  typical    B.  coli.     It  is  also, 
however,  possible  that  the  originally  typical  B.  coli  through  loss  of 
properties  originally  posbessed  bj'  them,  might  desert,  as  it  were, 
their  ranks  and  join  and  swell  those  of  the  originally  atypical 
B.  coli. 

Certainly  the  proportion  of  typical  B.  coli  to  coli-like  microbes 
in  fresh  human  faeces  is  remarkably  high.  In  sewage  and  in 
sewage  effluents  this  percentage  falls  a  little.  But  in  waters 
known  to  be  sewage  polluted  the  percentage  often  drops  to  a 
strikingly  low  figure.  How  small  may  be  the  ratio  of  typical 
B.  coli  to  coli-like  microbes  in  the  case  of  polluted  waters,  after 
these  have  been  stored  and  filtered,  has  just  been  shown. 
Unfortunately  however  in  the  case  of  water  there  may  be  present, 
in  addition  to  B.  coli  and  coli-like  microbes  derived  from  the 
human  intestine,  like  micro-organisms  voided  by  lower  animals 
and  perhaps  also  coli-like  bacteria  derived  from  the  vegetable 
world ;  some  of  them  saprophytes  bearing  remote  resemblance 
to  B.  coli  and  possessing  moreover  capacity  for  persisting  in  water 
for  an  indefinite  period. 

The  &ct8  at  all  events  are  plain,  namely,  that  the  filtered  London 
waters  nearly  always  contain  B.  coli  or  coli-like  microbes ;  but 
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Baoortoa 
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that  about  two-thirds  of  thme  coli-Iike  microbes  fkU  to  a  jfl 

or  li*»)*  ext«nt  w  conform  to  ibv  arbitrary  ■•  daginac  "  Ari^l 

by  tm*  from  filtered  wator  slowlv  liqnefied  the  getaiit)«      JB 
.t  p«r  cent,  of  these  Uqneflere  produced  jrellow  crolooraiion  of  i 
Kwlatine  medimii.     Dr.  MacCunkey  has  naefuUj-  callfd  uit«DU 
10  this  elasa  of  glucose   {aud   iwaallj    bcWM^  also*  ferimmti 
chromogeiiic  coli-!ike  microU-*.     In  another  reseairch.  of   I(lO  0 
like  microbes  iitolat*-il    from  fresh   haman   fKct-s    none  liqnrl! 
{fcliitiiie. 

Lest  the  jirevious  grouping  uf  ihe  coU-like  microlM-i<i  lie  jodj 
to  be  nnuecfiiHarilj  refin«>d,  the  following  alternative  cUsaiGcali 
is  noted.     Here  the  f<tebly  poaiiive  resuli«>  are  taken  arbilnr 
as  completely  positive  ;  that  is,  the  letters  in  brackets  are  abaoli 
from   the    "bracket  qnalification  "  which  it  will  1>e  remembei 

m. 

In  this  wav  the  33  group«  una  reduced  to  15.  by  amaJgamatic 
of  them  as  follows  :— 
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It  ia  further  a  matter  of  interest  as  regards  the  above  filter 
waten  to  compare  the  percentage  of  B.  coli  or  coli-like  mlcrob 
observed  to  yield  both  acid  clot  in  milk  culture  and  indol  in  bro 
culture  with  like  data  obtained  respecting  the  raw  river  w&ter 
"anbury  and  Hampton,  above  the  intake  of  the  water  compaoii 
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In  the  filtered  waters  under  discuflsion  this  percentage  was  a])Oiit 
38  per  cent.,  whereas,  for  samples  of  water  from  the  Thames  at 
Snnbury  and  Hampton  it  was  abont  65  per  cent,  and  76  per  cent, 
respectively.  In  f  ewage  and  in  sewage  effluents  the  percentage 
in  question  will  depend  largely  on  the  kind  of  sewage— ^.^.,  the 
relative  proportions  of  domestic  sewage,  slop-water,  and  trade 
refuse  ;  but,  judging  from  my  observations,  about  65  per  cent,  to 
85  per  cent,  of  the  coli-like  microbes  of  sewage  and  of  effluent 
produce  indol  and  clot  milk.  In  fresh  human  faeces  about  90  per 
cent,  of  the  B.  coli  yield  a  positive  result  with  both  tests. 

I  cannot  directly  contrast  the  ''  flaginac  "  microbes — i.e.^  com- 
pletely typical  B.  coli— in  the  filtered  waters  with  those  in  the 
raw  Thames  water,  because  in  the  latter  case  the  neutral  red  broth 
and  lactose  peptone  tests  were  not  applied.  But  whereas  in  the 
filtered  waters  the  proportion  is  about  38  per  cent,  in  fresh  human 
faeces  the  percentage  is  as  high  as  about  85  per  cent^ 

Comparing  in  this  sense  the  reaction  to  several  tests  of  B.  coli 
of  the  materials  under  notice,  the  following  striking  differences 
are  manifest : — 


BeporloD 
BacterioM 
ExaminatM 
of  (1)  Excn 
of  Man; 
(2)  ExoMte 
Sea-fowl  an 
Fiah;  and 
(S)  certain 
Potable 
Watertiby 
Dr.  Honttoi 


Coli-like  microbee 
from — 


(Fluoresoenoe 
in  nentral 
red  broth 
culture.) 


(Acid  and  gas 

in  lactose 

peptone 

calture.) 


(Indol  in 

broth 
culture.) 


(Acid  clot  in 
milk  culture.) 


About  About 

London     fihered  !    87  per  cent.        67  per  cent, 
waters.  * 


Baw  Thames 
water  nJb  Sun- 
bury  and  Hamp- 
ton. 

Fresh  human 
f»oe8.f 

Sewage  And  sew- 
age 6ffluentB.§ 


98  per  cent. 


85-95  per  cent. 


92  per  cent.} 


85-95  per  cent. 


About 
44  per  cent. 


77  per  cent. 


About 
61  per  cent.* 


83  per  cent. 


98  percent 


65-85  per  cent 


92  per  cent. 


80-90 per  cent 


*  In  the  case  of  the  London  filtered  waters  the  proportion  would  be  stiU  lower 
for  all  these  tests  if  *'  feebly  positive  **  results  had  not  in  this  comparison  been 
classed  as  completely  positive.  Moreover,  the  percentage  is  based  on  the  total 
number  of  coli-like  microbes  isolated  from  the  various  dilutions  or  cultures, 
and  not  on  those  occurring  in  the  last  dilution  or  culture  in  each  case  yielding 
coli-like  microbes. 

t  No  doubt  much  depends  on  age,  diet,  &c. 

Lin  Division  I.  of  this  report  it  is  shown  that  out  of  257  coli-like  microbes 
ted  from  12  normal  stools,  251  (over  97  per  cent.)  produced  add  and  gas  in 
lactose  peptone  cultures. 

§  The  kind  of  sewage  influences  the  results  materially. 

There  can  be  no  question  then  as  to  the  coli-like  microbes  of  the 
London  filtered  waters  being  far  less  **  typical  '*  than  the  6.  coli  of 
human  f  seces,  of  sewages,  of  effluents,  and  even  of  the  raw  Thames 
water.    Whether  this  difference  be  due  to  "  loss  of  attribute  *'  of 


originany  typical  B.  coll,  or  to  the  ascendancy  of  atypical  coli-like 
microbes  under  the  couditiona  aaeociated  with  the  storage  and 
'  filtration  of  such  waters,  or -whether  hoth  possible  canses  (ij>erale 
tfl  jroduce  it,  remains  for  the  present  a  matter  for  conjecturt. 
Bui  in  whatever  way  brought  about  (he  obperved  difference  is  to 
the  credit  of  filtered  London  water,  in  that  such  water  tendn.  in 
the  processes  to  which  it  is  subjected,  to  part  with  an  nndesirable 
biological  element  which  is  charact eristic  of  fiecal  matter."  On  the 
other  band,  however,  the  fact  remains  that  abont  one-third  of  the 
coli-like  microbes  in  filtered  London  water  were  uon-liquefyiug 
"flaginac"  microbes;  that  indeed  disaptJeanmce  of  these  un- 
desirale  micro-orgsnisms  whs  observed  to  be  relative,  not  absolnie. 


(e)  Comparison  of  the  privui  faciei  test  and  the  nmnhrr  «/ 
B.coli  iircoli-h'ke  miirrobes  actuaUi/  iaolated  from  the  various 
/Utgred  wttlfTS. 

A  comparison  has  been  made  already  between  the  number  of 
(a)  coli-like  microbes  and  Hi)  "  ftaginae  "  B.  coli.  It  is  of  interest 
also  to  contrast  the  number  of  coli-like  microbesj  actually  isolate*! 
from  tht'  filtered  waters  with  the  presumptive  eviduuee  of  their 
presence  which  had  been  based  on  the  occurrence  of  gas>eou!i 
fermentation  of  the  primary  medium. 


'  t  am  auxloaa  t«  make  my  metiiun^  clear  by  an  UlnstTBtion.  A  nw  walvr 
(jontaine  lon  ooli-like  microbes  pet  cc.  of  whioh  M  (51  are  typical  B.  ooli. 

Thi.  culicctiv-f  offwt  of  iU'^t-e  nml  filtration  is  to  i<.-.hii-e  the  co!i-ilk..  micn.lio 
to  ^  per  cc.,  and  to  reduce  Che  proportion  of  typical  B.  coU  (b;  mitnra]  procesHv 
which  I  will  call  X  )  from  4  to  J.  Hence  the  watar  after  storage  and  Sltratiou 
contains  one  typical  B.  coli  per  cc.  On  thie  bsBis  of  compntation  it  might  be 
coneidered  that  the  Bame  effect  would  be  prodaoed  by  ingeeting-  G6  cc.  of 
the  stored  and  Altered  water  a<i  b;  drinking  one  cc.  of  the  raw  water,  since 
in  both  cases  the  same  cnmber  of  typical  B.  coli  wonld  be  drnnk.  Bat  it  is  not 
unlikely  that  x  !s  less  a  mechanical  than  a  seleclivo  biological  process,  and  that 
it  may  have  accompliBked  more  than  the  fon^oing  ligares  auggeat.  For  example, 
it  may  be  that  when  x  process  is  so  effective  u  to  reduce  the  topical  B.  coli  from 
I  to  i„  survival  of  pathogenio  microbes  lees  abundant  originally,  and  far  lesit 
hardy  always,  tba.i  B.  coli  is  practically  out  of  question. 


of  gaseoDS  fermentation  of 


X  In  the  sense  here  indicated  a  coli-like  microbe  is  a  micro  orgaiuam  isolated 
in  pure  cnlture  from  the  priouuy  bile.«alt  medium  by  means  of  seoondary  plite 
cultures,  and  which  resembles  more  or  less  closely  typical  B.  ooli,  while  yielding''. 
aport  from  other  t«8te,  "gaa"  in  "(gelatine  shake"  cultDres. 
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It  will  be  seen  from  the  table  that  there  is  much  less  divergence    a  pp.  b.  No.  7 
between  the  prima  facie  test  (i.e.,  gaseous  fermentation  of  the  Report  on 
primary  medium)  and  the  number  of  coli-Iike  microbes  actually  IxanSm^m' 
isolated  (by  means  of  secondary  plate  cultures  from  the  primary  of  a)  Excreta 
cultures)  than  between   the  number  of  colilike  microbes  thus  (2)  Excrotaoi 
isolated  and  the  number  of  '*flaginac"  B.  coii  definitely  ascer-  IfJ^'P^n^"^ 
tained  to  be  present.     Moreover,  it  needs  to  be  remembered  that  (S)  certain 
failure  to  isolate,   by    subculture   coli-like  microbes    from    the   water»;by 
primary  cultures  showing  prima  fade  evidence  of  the  presence  Dr.  Houston, 
of  these  microorganisms  affords  relative  rather  than  absolute 
proof  of  their  absence.    The  rapid  development,  for  example,  in 
the  primary  medium  of  liquefying  species  may,  if   the   initial 
number  of  coli-like  microbes  has  been  small,  render  it  difficult 
to  isolate  coli-like  microbes  from  the  secondary  plate  cultures. 

The  pHmd  facie  test  is  seldom  at  fault  when  dealing  with 
faeces,  sewage,  sewage  effluents,  and  obviously  polluted  waters. 
Unfortunately,  however,  it  is  not  in  the  case  of  materials  such 
as  these  that  the  question  of  the  presence  of  B.  coli  or  of  coli-like 
microbes  is  in  doubt.*  In  all  doubtful  cases  of  water  pollution 
it  may  be  advisable  to  state  the  results  of  the  prima  facie  test, 
but  it  is  essential  to  supplement  this  presumptive  knowledge 
by  isolation  in  pure  culture  of  the  coli-like  microbes  and  further 
to  study  in  detail  their  biological  attributes. 


IV.  Summary  and  Conclusions. 

In  the  foregoing  pages  the  results  of  the  bacteriological  analysis 
of  155  samples  of  London  filtered  waters  have  been  considered 
in  detail. 

As  regards  the  B,  enteritidis  sporogenes  testy  only  three  out  of 
the  155  samples  yielded  a  positive  result  when  using  10  cc.  of  the 
filtered  water  for  cultural  purposes. 

The  B.  coli  test  yielded  results  as  follows. 


*  In  all  important  cases,  and  for  instance  when  water  supply  is  in  question, 
the  prhm  facie  test  must  needs  be  held  of  subordinate  value.  In  such  oases 
the  responsible  bacteriologist  will  naturally  not  rely  solely  on  presumptive  evi- 
dence of  dangerous  pollution,  but  will  leave  no  final  teste  untried  which  may  serve 
to  elucidate  the  facts.    I  would  not  however  be  misunderstood  as  disparaging 

g resumptive  tests  generally  ;  and  indeed  I  believe  that  no  presumptive  test  for 
.  coli  at  present  in  vogue  excels,  if  indeed  any  can  be  said  to  equal  in  value 
the  bile-salt  glucose  peptone  test  of  MacGonkey.    In  its  negative  aspects  the  test 
remains  unrivalled. 
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Speaking  of  the  waters  individually,  the  A  water  proved  the 
least  satisfactory.  Possibly  B,  C,  and  D  waters  shoald  be  grouped 
together.  The  best  water,  according  to  my  results,  was  supplied 
by  E,  F,  and  G  companies. 

Dealing  with  the  filtered  water  samples  collectively  the  follow- 
ing points  are  to  be  noted  : — 


CoU-like 
miorobes. 


"Flaginao" 
B.  ooli. 


AFP.  B,  No. 

Report  on 
Bacteiioloffi 
Ezftmlnatio] 
of  (1)  EzoM 
of  Man ; 
(2)  Excrete  < 
Sea-fowl  am 
Fish ;  and 
(S)  oertoin 
Poteble 
Waters ;  by 
Dr.  Houston 


*A  water  of  the  first  class        absent  in  100  oc. 


A  water  of  the  second  class 


A  water  of  the  third  class 


r+  lOOoe.      ^ 
I—    10  cc.      J 


r  -H    10  cc.      ^ 
I—      1  cc.      J 


24  per  cent,  of 
155  samples. 

Abont  33  per 
cent,  of  155 
samples. 


68  per  cent,  of 
155  samples. 

About  15  per 
cent,  of  155 
samples. 


About  26  per  \  About  1 1  per 
cent,  of  155  .  cent,  of  155 
samples.  samples. 


A  water  of  the  fourth  class 


A  water  of  the  fifth  class 


A  water  of  the  sixth  class 


A  water  of  the  seventh  class 


I—     Icc.        J 


{ 


-f  •!  oc. 
—  -01  cc. 


} 

.1 


j  -f    -01  cc. 
I  —   -001  cc 


r  -h    001  cc.     ^ 
"*\_  -0001  CO.  / 


About  16  per 
cent,  of  155 
samples. 

1*3  per  cent,  of 
155  samples 


0*4  per  cent,  of 
155  samples. 


0 


4  per  cent,  of 
1.55  samples. 


0*4  per  cent,  of 
155  samples. 


0 


0 


*  This  division  of  waters  into  classes  was  suggested  in  my  last  year's  report. 
t  The  horizontal  line  refers  to  a  provisional  standard.     Waters  below  this  line 
would  by  it  be  objected  to. 


Broadly  speaking,  about  three-quarters  of  the  155  water  samples 
contained  coli-like  microbes  in  either  1(X)  cc,  10  cc,  or  1  cc. 

About  one-third  of  the  samples  contained  "  flaginac " — i.^., 
typical — B.  coli  either  in  100  cc,  10  cc,  or  I  cc. 

Taking  into  account  coli-like  microbes  of  all  sorts  about  24,  33, 
26, 16, 1*3  and  0'4  per  cent,  of  the  155  water  samples  come  under 
the  first,  second,  third,  fourth,  fifth  and  sixth  classes  respectively. 
About  18  per  cent,  of  the  155  would  be  considered  unsatisfactory 
according  to  the  suggested  standard. 

Ignoring  all  coli-like  microbes  other  than  "  flaginac  "  B.  coli, 
^bout  68,  15, 11, 4  and  0*4  per  cent,  of  the  155  water  samples  conie 


F.  B,  Ko.  7. 

1)  Bicreln 
Jan: 

i;aDd 
Hoiwwn. 


nniJer  the  first,  second,  thini,  foarth,  and  fifth  classes  respectiTely. 
Less  than  5  per  cent,  of  the  155  would   be  objected  to  on   the 

provisional  1  cc,  standard  {see  foregoing  'l\ible), 

Comparing  (,«)  the  ooli-like  microbea  and  ^4)  the  "  flagiiiac  " 
(typical)  B.  coli  it  is  noteworthy  tliat : — 

lu  only  abont  'AS  per  cent,  of  the  sampleti  did  (,«;  the  coii- 
liko  microbes  an  1  (/•)  the  "  fla^ioac  "  B.  coli  correspond.  In  aboai 
')i  per  cent,  of  the  Bamples  a  complete  failure  to  isolate  "  flagiuac  " 
microbes  was  experienced.  In  nboiit  7  per  cent.,  !i  per  cent.,  and 
1  per  cont.  of  the  sampleB  the  aomber  of  "flagin.ic  "  B.  coli  was 
respectively  ten,  one  hundred,  and  one  thouaand  times  leas  than 
the  nnmber  of  coll-like  mi'ii-obes  (SM  III.)  (2)  (e). 

As  regiirds  classification  of  the  biological  attributes  (on  tbe  basis 
of  the  teats  employed)  of  the  232  B.  coli  or  coli-like  microbes 
isoiatfcd  from  the  several  filtered  water  samples  : — 

If  ffeble  resitonse  to  ono  or  more  positive  tests  be  taken  into 
aecount  in  the  classification,  the  number  of  separate  ^ronps  is  3-*i 
and  the  percentai^e  of  "flaginac  "  B,  coli  iibout  31. 

If  a  broader  view  he  taken  and  feebly  positive  results  b- 
regarded  as  completely  positive,  the  number  of  sepai-ale  gronp<s 
is  15  and  the  percentage  of  '■  flaginac  "  B.  coll  about  A^t. 

But  whatever  view  be  taken,  it  is  obvious  that  the  filtered  waters 
contained  coli-like  microbes  presenting  in  their  attribntee  nearly 
every  conceivable    variation   from  typical   B.   coli  to    microbes 

so  atypical  as   scarcely  lo  mciii  iiicliiwtnn    in    the    coli   eroiip  vf 
liactoria. 

In  the  text  of  this  report,  here  pointed  out.  in  as  impartial  a 
spirit  as  I  can  command  and  on  as  broad  a  basis  as  my  personal 
experience  allows,  that  the  percentage  of  coli-like  microbes  show- 
ing "  weakness  of  attribute  "  or  "  loss  of  attribute  "  in  the  London 
filtered  waters  is  far  in  excess  of  what  is  found  on  the  bacterio- 
logical examination  of  normal  haman  faeces,  sewages,  sewa^ 
ef&nents,  or  even  sewage  polluted  river  waters  {e.g.,  the  raw 
Thames  water  at  Hampton  and  Sunbnry), 

In  bringing  this  report  to  a  conclusion,  I  would  note  certain 
circumstances  which  from  my  point  of  view  are  of  particnlar 
interest  in  connexion  with  the  experience,  that  the  enteric  fever 
death  rate  in  the  metropolis  has  been  low  over  a  long  term  of 
years,  notwithstanding  the  fact  that  the  main  sources  of  London 
water  supply  are  from  rivers  (Thames  and  Lea)  admittedly  aewage 
polluted,* 

In  this  connection  the  following  observations  may  be  made  : 

In  the  first  place  it  is  to  be  noted  that  many  of  the  sounses  of 

*  On  one  point  and  one  only  [  would  eepeolall;  ineisti :  Nsmalj  on  the  dttagoi 
ot  aliening  Irom  the  ptirtionlar  okm  of  London  nod  ite  apparent  immtmitj  from 
water-borne  diseaae  to  pablio  water  mpplisa  in  renenl.  The  anumptioii,  that  k 
■ewage  pollnted  watar  may  after  storage  and  filtration  be  dmnk  with  abaolate 
immunitj  from  risk,  is  not  one,  that  ebonld  be  readily  entertained,  even  though 
the  oonditiona  mmih  to  rnn  broadly  parallel  witb  those  pertaining  to  the  London 
W»t«r  anpplf . 
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contamination  of  the  Rivers  Thames  and  Lea  are  situated  some    app.b^o.7. 
distance  above  the  intakes  of  the  London  waterworks,  Beporton 

BaoteriologlCM 

Secondly,  that  the  towns  bordering  on  the  Rivers  Thames  and  Jf^^lgJ^^ 
Lea  which  discharge  their  sewage  into  these  respective  rivers  have  of  Man; 
not,  it  is  believed,  suffered  for  many  years  to  a  notable  extent  2»?fawiS5id 
from  enteric  fever.  Fiah ;  and 

(S)oerteiii 

Thirdly,  that  of  the  B.  coli,  actually  isolated  from  the  Rivers  wStSa;  by 
Thames  and  Lea  waters  above  the  intakes  of  the  water  companies  i>'-  Houston, 
not  all  are  typical ;  and  that  of  those  that  are  typical,  some  are 
possibly  not  of  human  fsscal  origin.  (Nevertheless,  the  percentage 
number  of  typical  B.  coli  io  these  ri^er  waters  is  undoubtedly 
high  and  there  is  not  suf&cient  reason  for  regarding  the  majority 
of  these  as  derived  from  sources  other  than  the  human  intestine.) 

Fourthly,  that  although  there  may  be  ground  for  regarding 
the  number  of  typical  B.  coli  in  a  water  as  strictly  proportional 
to  the  degree  of  potential  danger  to  health,  it  must  not  be 
forgotten  that  the  presence  of  even  typical  B.  coli  is  no  absolute 
proof  that  B.  typhosus  would,  if  also  present  originally,  have 
remained  viable  under  parallel  conditions. 

Fifthly,  that  the  raw  London  waters  are  commonly  stored  for  a 
long  time  before  being  filtered,  and  that  "  delay "  of  this 
kind  in  transferring  water  from  a  river  to  the  consumer  might 
conceivably  act  not  only  mechanically  and  extrinsically  but  also 
so  as  to  produce  modification  of  the  originally  objectionable 
biological  attributes  of  the  crude  waters.  A  number  of  facts 
in  my  possession  seem  to  support  this  hypothesis. 

Sixthly,  that  these  river  waters  after  prolonged  storage  are 
subjected  to  a  careful  process  of  sand  filtration.  This  is  a 
mechanical,  possibly  also  a  bio-mechanical,  safeguard  of  acknow- 
ledged value. 

Seventhly,  that  it  has  been  shown  conclusively  that  the  coli-like 
microbes  of  these  filtered  waters  are  far  less  typical  than  the  coli- 
like  microbes  of  human  faeces,  of  sewage  efiluents,  or  even  of  the 
raw  Thames  water.  Moreover,  that  24  per  cent,  of  the  samples 
contained  no  coli-like  microbes  of  any  sort,  and  68  per  cent,  no 
"flaginac"  B.  coli  even  when  using  100  cc.  of  the  water  for 
cultural  purposes. 

Eighthly,  that  only  about  18  per  cent,  of  the  samples  contained 
coli-like  microbes,  and  less  than  5  per  cent.  "  flaginac  "  B.  coli  in 
1  cc.  or  less  of  these  filtered  waters.  Hence,  according  to  a  pro- 
visional standard  of  a  negative  result  with  1  cc,  only  18  per  cent, 
and  less  than  5  per  cent,  respectively  of  the  samples  were  liable 
to  be  rejected  by  the  B.  coli  test. 

In  the  foregoing  pages  it  has  been  my  endeavour  to  give  an 
unbiassed  account  of  the  biological  qualities  of  London  filtered 
waters  during  the  summer  and  autumn  of  1903,  and  to  correlate 
the  bacteriological  facts  with  existing  epidemiological  knowledge 
as  regards  the  comparatively  low  incidence  of  enteric  fever  in  the 
Metropolis.  That  the  facts  which  I  have  recorded,  being  judicially 
interpreted,  help  to  explain  the  relative  immunity  from  water- 
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AM.Bj<o,7,  |)orna  diaesfle  enjoyeti  by  the  inhabitants  of  London  wiU  not, 
gepprtoo  ^_  I  think  be  deaied.  The  malter  is  indeed  one  of  general  import- 
""""''"'  '  ance.  For  if  the  bacteriologiat  paya  regard  mainly  to  evidence 
against  the  l.undon 'filtered  waters  while  neglecting  facts  telling 
in  tbeir  favour,  as  for  instance  epidemiological  data  »s  to  absence 
of  water-borne  disease,  the  judicial  minded  perusers  of  his  repre- 
sentations might  be  apt  to  discredit  the  practical  value  of  bacterio- 
logical teatsof  water  as  evidence  of  it«  danger  to  health, 

Kevertheless,  I  desire  to  make  it  quite  clear  that  I  etill  regard 
storage  and  filtration  of  a  sewage  polluted  water  as  a  relative  not 
an  absolute  safeguard,  if  such  water  is  to  be  utilised  for  drinking 
purposes.'  It  is  to  be  remembered  that,  despite  the  atypical 
character  of  the  majority  of  the  coli-like  microbes  isolated  by  mo 
from  tlie  various  filtered  waters,  about  one-third  of  the  samples 
contained  "flaginac"  B.coli  in  100, in  lOorin  Ice.  An  impartial 
interpretation  of  the  results  of  the  B.  coli  test  both  from  th* 
qualitative  and  q nantitative  points  of  view  tends,  I  consider, 
partially,  but  not  wholly,  to  the  withholding  from  the  London 
filtered  vraten  bncliriolagical objection.^  What  I  ventureii  U)etal«^ 
in  reference  to  B.  coli,  as  regards  potential  danger  to  h<'alth  in 
my  report  on  this  subject  to  the  Royai  Commission  on  Sewajf) 
DisposalJ  is  still  my  view,  and  ia,  moreover,  not  inconeistent  with 
the  line  of  reasoning  adopted  in  the  present  report. 


*  The  H&nbarg  clioleia  epidemio  of  1893  is  oftea  quoted  erronconsly  m 
proving  that  flitration  is  an  abiolute  mfeKu>rd.  The  facte  brleflj  were  thoe  :— 
Hambut)c'&nd  Altona  derived  their  irateir  sappljr  from  tlut  Elbe.     The  QambDi^ 

iDtiike  was  situated  above  the  dt;,  the  AltouD  intake  below  Hnmbuitr  ^^'l  ■>' 
BEAtt-K  outfaiL-,     Tbo   Iliimburfr  wati;r   was  tliu.--   iiiilinlly   iiiiioh    putiT   ihia 

the  mn  ooadition,  whereas,  the  lattier  wan  first  caref uilj  filtered.  Uambars'  wsi 
grievonslf  Btritjleii  with  obolera.  Altona  at  first  eeoaped  relatively  ape^liiK. 
Later,  however,  cholera  suddenlj  broke  ont  in  Altona  and  a  seKrching  inTeatiga- 
tion  revealed  Che  fact  that  coincidently  a  gerioa8  breakdown  in  the  flltoiing 
arrangemeats  had  occurred.  These  experiences  have  led  eauitariana  to  oonsidw 
the  ^imbattt-Altoaa  ouChreak  ax  affording  the  etrongeet  preeumptiVB  evidence 
that  flltistlon  is  a  relative  not  an  absolute  aaf^oard. 

t  The  italics  here  are  used  advisedly.  The  bacteriologiBt  oau  do  no  more 
tlian  ntilise  eiisting  knowledge.  There  are  many  factors  in  relation  U>  the 
diBieminatioQ  ot  disease  which  lie  beyond  hia  ken.  It  is  desirable  perhaps  that 
he  ahould  rely  lately  on  his  facte  and  shon  the  epidemiological  arena.  Tet  (be 
correlation  of  topographical  ol>eervations,  epidemiologioal  oonsidarationB,  and 
bacturio logical  fscCtt  u  tssentiol  if  trnetworChy  conclusions  are  to  bo  arrived  at. 
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APPENDIX  C, 


Fdrtheb  obsbrvatioxs  on  Chloroformbd  Calf  Vaccine  ;•    afpbndizc 

by  Dr.  Alan  B.  Grbbn.  FPrtw*. 

servatioiM  on 
Ohloroformed 

Daring  the  past  year  a  considerable  number  of  vaccines  have  ^H)rj§wln! 
been  treated  by  the  chloroform  process,  and  these,  after  passing 
the  usual  tests,  have  been  issued  for  general  vaccination  purposes. 

In  addition  some  further  points  in  connection  with  the 
chloroform  process  have  been  investigated,  and  it  will  be  con- 
venient in  the  first  place  to  give  an  account  of  these  investigations, 
especially  as  they  affect  to  some  extent  the  preparation  of  vaccine 
by  means  of  chloroform. 


The  Effect  of  Temperature  in  the  Elimination  of  Extraneous 
Microorganisms  by  the  Chloroform  Process. 

It  was  noticed  in  carrying  out  the  chloroform  process  in  a  room, 
the  temperature  of  which  was  necessarily  variable,  that  the  rate  of 
elimination  of  extraneous  micro-organisms  from  vaccine  emulsion 
varied  approximately  with  the  variations  of  that  temperature.     It 
was  especially  evident  that  in  the  winter  when  the  room  tempera- 
ture might  be  as  low  as  10°  C,  the  germicidal  action  was  much 
slower  than  in  the  summer  when  the  room  temperature  might 
be  25°  C.  or  higher.     Chloroform  thus  apparently  acted  in  con- 
formity with    other    germicidal    agents,    its    germicidal    action 
varying  in   degree  at   different  temperatures.     It   was  thought 
desirable,  however,  to  determine  the  germicidal  action  of  chloro- 
form at  different  temperatures  with  greater  accuracy  than  was 
possible  by  carrying  out  the  process  in  a  room  the  temperature 
of  which  was  variable.     For  these  experiments  it  was  necessary 
to  alter  in  some  slight  degree  the  chloroform  apparatus  described 
in  my  last  paper.f    As  modified   the  apparatus  consisted  of  a 
cotton  wool  air  filter,  a  gas  washing  bottle  partly  filled  with 
pure  liqaid  chloroform,  an  overflow  bottle  for  the  chloroform, 
and  a  tube  or  tubes  of  test  tube  shape  to  contain  the  emulsion. 
These  several  component  parts  were  described  in  detail  in  my 
last   paper.      The  remainder  of   the  apparatus  there  described 
was  in  the  present  arrangement  omitted.    The  parts  were  con- 
nected by  means  of  indiarubber  tubing,  as  was  the  outlet  of  the 

*  A  preliminary  note  of  this  paper  appeared  in  the  proceedings  of  the  Royal 
Society,  1904. 
t  Report  of  the  Medical  Officer.  1903-3. 
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APPENDIX  C. 


Further  obsrrvatioxs  on  Chloroformed  Calf  Vaccine  ;*    appbmdizo. 

by  Dr.  Alan  B.  Green.  Fprtt^b- 

Hervations  on 
Chloroformed 

Daring  the  past  year  a  considerable  number  of  vaccines  have  by^r.*Gmm! 
been  treated  by  the  chloroform  process,  and  these,  after  passing 
the  usual  tests,  have  been  issued  for  general  vaccination  purposes. 

In  addition  some  further  points  in  connection  with  the 
chloroform  process  have  been  investigated,  and  it  will  be  con- 
venient in  the  first  place  to  give  an  account  of  these  investigations, 
especially  as  they  affect  to  some  extent  the  preparation  of  vaccine 
by  means  of  chloroform. 


The  Effect  of  Temperature  in  the  Elimination  of  Extraneous 
Micro-organisms  by  the  Ghloroform  Process, 

It  was  noticed  in  carrying  out  the  chloroform  process  in  a  room, 
the  temperature  of  which  was  necessarily  variable,  that  the  rate  of 
elimination  of  extraneous  micro-organisms  from  vaccine  emulsion 
varied  approximately  with  the  variations  of  that  temperature.  It 
was  especially  evident  that  in  the  winter  when  the  room  tempera- 
ture might  be  as  low  as  10°  C,  the  germicidal  action  was  much 
slower  than  in  the  summer  when  the  room  temperature  might 
be  25°  C.  or  higher.  Chloroform  thus  apparently  acted  in  con- 
formity with  other  germicidal  agents,  its  germicidal  action 
varying  in  degree  at  different  temperatures.  It  was  thought 
desirable,  however,  to  determine  the  germicidal  action  of  chloro- 
form at  different  temperatures  with  greater  accuracy  than  was 
possible  by  carrying  out  the  process  in  a  room  the  temperature 
of  which  was  variable.  For  these  experiments  it  was  necessary 
to  alter  in  some  slight  degree  the  chloroform  apparatus  described 
in  my  last  paper.f  As  modified  the  apparatus  consisted  of  a 
cotton  wool  air  filter,  a  gas  washing  bottle  partly  filled  with 
pure  liquid  chloroform,  an  overflow  bottle  for  the  chloroform, 
and  a  tube  or  tubes  of  test  tube  shape  to  contain  the  emulsion. 
Those  several  component  parts  were  described  in  detail  in  my 
last  paper.  The  remainder  of  the  apparatus  there  described 
was  in  the  present  arrangement  omitted.  The  parts  were  con- 
nected by  means  of  indiarubber  tubing,  as  was  the  outlet  of  the 

*  A  preliminary  note  of  this  paper  Mipeared  in  the  prooeedingB  of  ftiM  B^mm* 
Society,  1904. 
t  Report  of  the  Medical  Officer,  1902-3. 
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CnJt  Vice 
by  Dr.  Or 


E  0.   emulsion  tnbe  with  a  filter  pump,  in  Huch  a  way  thst,  the  nthotu! 

of  the  Alter  pump  being  aged,  air  was  lirawn  in  the  first  instance 

°^    throagh  the  cotton  woo!  air  filter,  then  into  tho  long  tabe  of  the 

la:     gax  washing  bottle  and  through  the  liquid  chloroform   which  it 

"^     contained,  whereby  it  became  admixed  with  chloroform  vaponr. 

Thia  mixture   of   chloroform  vapour  and  air  waa   next   paweij 

throagh   the  overflow   bottle  tv«d  down  the   loog   tabe  of  the 

emulsion    tube.      The   mixture    was  next  passed    through  the 

emuleion  contained  in  this  tube  and  escaping  thence  throngh  the 

short  outlet  waa  carried  away  to  the  filter  pump.     The  pasa^e  of 

air  and  chloroform  through  the  emulsion  was  regulated  by  means 

of  a  clamp  placed  on  the  indiarubber  tubing  attached  to  the  ontlH 

of  the  emulsion  tube. 

For  each  of  the  following  experiments  a  complete  apparatus  at 
described  above  was  placed  in  an  enclosed  space,  generally  in  i 
Hearson's  incubator  which  was  constantly  of  the  teioperatare 
required  for  the  experiment.  Thus,  only  a  mixtnre  of  jur  anil 
chloroform  vapour  of  the  temperature  required  for  the  experimeat  ' 
was  passed  through  the  experimental  emulsions. 


The  experimenis  were  aa  follows. 


Skrieb  1. 


ibedl 


In  the  SrBt  inslsiice  experiments  were  made  with  beef  bi 
emulsions  of  S.  atirmts  and  S,  albus.  Sets  of  apparatns,  as  described' 
above,  were  placed  iu  incubators,  one  set  being  placed  at  yT'^C, 
one  al  3tl^  C,  one  at  2:'/  C,  one  at  20°O.,  orn'  :it  ly  C,  iind  one  at 
10°  C.  In  the  emulsion  tube  of  each  set  of  apparatus  were  placed 
10  c.c.  of  beef  broth  emulsion  of  the  micro-organism  to  be  ex- 
perimented with,  and  the  tube  of  emulsion,  together  with  the 
remainder  of  each  respective  set  of  apparatus,  was  then  allowed  to 
stand  for  one  hour  at  the  temperature  of  the  experiment  in  order 
that  it  might  gain  that  temperature  before  the  passage  throngh  it 
of  chloroform  vapour  and  air  was  began.  The  passage  of 
chloroform  vapour  and  air  was  then  started  and  was  continued  in 
some  instances  for  six  hours.  When  the  passage  was  discoaticued, 
the  entrance  and  exit  of  each  emulsion  tube  were  clamped  ia 
order  to  prevent  the  escape  of  any  chloroform  from  the  tube,  and 
each  tube  was  stored  for  66  hours  further  at  the  temperature  at 
which  it  had  been  subjected  to  the  passage  of  chloroform  vapour 
and  fdr. 

The  number  of  micro-organisms  present  in  the  emalsion  was 
ascertained,  both  immediately  before  beginning  the  passage  of 
chloroform  vapour  and  air,  and  at  snbsequent  intervals  during 
the  passage  and  after  it  had  been  stopped.  This  estimation 
of  numbers  was  made  by  inoculating  tubes  of  liquefied  nutrient 
agar-agar  with  one  platinum  loopful  of  broth  emnlsion  and 
establishing  plates  in  the  usual  way.  The  plates  were  incnbated 
for  48  hours  at  37"  C,  and  for  72  houra  further  at  20°  C.  Eight 
experiments  were  mado  with  S.  aureus,  and  six  experiments  with 
.S.  lUlnts,  and  the  averages  of  the  results  appear  in  the  following 
Table  1. 
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*'^1."  '^'  It  will  be  seen  from  ihe  foregoing  taiik-  that  the  mte  ot  germiciJat 
Furiiior  ob-  actioR  varied  directlj'  wilh  the  teinper.iture  at  which  the  broUl 
Ohforoior'inBd  emulsions  of  the  micro-organisms  were  Bnbjected  to  chlorotono, 
S'i>TQr^''  the  germicidal  action  being  strongest  at  the  highest  temperaiow 
and  weakest  at  the  lowest. 


In  the  Hccond  series  of  experimentB,  six  vaccine  emulaionfl  ware 
Anbjected  to  the  chloroform  process  in  a  manner  similar  to  that 
used  for  the  beef  broth  einalsions  of  the  preceding  series.  Kick 
vaccine  emnlsion  consisted  of  one  part  by  weight  of  crnde  vaccine 
l>alp  freshly  collected  from  tlie  calf,  and  two  parte  by  weight  of 
sterile  distilled  water.  This,  after  mixture,  was  divided  into  six 
e'jnal  portions,  and  each  portion  was  placed  in  a  separate  emalsion- 
tnbe,  one  portion  being  placed  at  ;>7"  C„  one  at  30°  C,  one  at  25"  C„ 
one  at  2tPC.,  one  at  15°  C.,  and  o»e  ai  10  C.  After  each  emnlsion 
had  gained  the  temperatare  of  the  experiment,  the  passa^  of 
chloroform  vapour  and  air  through  it  was  begun  and  lasted  for  six 
hoiira.  At  the  end  of  the  six  hours  the  entrance  and  exit  of  eaoh 
emnlsion  tube  were  clamind,  and  each  tnbe  was  then  stored  for 
t>6  hours  farther  at  the  temperature  at  which  it  had  been  Bubject«d 
to  the  passage  of  chloroform  vapour  and  air.  At  the  expiration  of 
the  66  hours  the  chloroform  was  partially  removed  from  each 
emnlsion  which  was  then  stored  at  10°  C.  A  bacteriologies 
examination,  exactly  similar  to  that  of  the  preceding  Series  l.wiw 
made  of  each  emnlsion  just  before  beginning  the  passage  of 
chloroform  vaponrand  air.  It  was  fonnd  that  the  exiianeotu'i 
bacteria  present  were  practically  limited  to  5'.  anreim  and  .V.  nlinii' ; 
of  the  few  otlicr  mioro-oi-itanifiiiis  pivsfiit  uu  uoU-  wa>^  lakeu. 
Further  examinations  were  made  of  each  emulsion  at  the  end  of 
one,  two,  three,  and  six  hours  after  beginning  the  passage  of 
chloroform  vapour  and  air,  and  &&  hours  after  the  passage  of  air 
and  chloroform  vapour  had  ceased.  The  results  of  these  examina- 
tions appear  in  the  following  Table  2. 
Tablb  2. 


Average  of  Six  Experiments  with  Vaccine  Emulsion 
S.  aureus  and  S.  albua. 
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It  will  be  seen  that  a  definite  germicidal  action  was  evidenced  -  appendix  c. 
on  the  extraneous  micro-organisms  of  these  vaccine  emulsions,  Further  ob- 
and  that  this  germicidal  action  was  more  rapid   at  the  higher  ofaJoro^ibed 
temperatures  than  at  the  lower.    The  germicidal  action  in  fact  ^^Jf^^* 
corresponded  closely  with  that  exhibited  in  the  experiment  with     ^     *   ""' 
the  beef  broth  emulsions  of  the  preceding  Series  1. 

Having  ascertained  in  some  degree  the  influence  at  various 
temperatures  of  the  chloroform  process  on  these  extraneous  micro- 
organisms of  calf  vaccine,  it  was  necessary  to  investigate  the 
action  of  chloroform  at  these  temperatures  on  the  specific  germ  of 
vaccine. 

Accordingly  a  portion  of  each  of  the  foregoing  vaccine  emulsions 
was  inoculated  on  a  calf.  As  previously  stated,  each  of  these 
emulsions  was  subjected  to  the  passage  of  chloroform  vapour  and 
air  at  one  or  another  temperature  for  six  hours,  and  had  been  kept 
at  that  temperature  for  66  hours  further  with  the  exit  and 
entrance  tube  clamped  to  prevent  the  escape  of  any  of  the  chloro- 
form from  the  emulsion  tube.  At  the  end  of  the  66  hours  the 
chloroform  present  was  partially  removed  by  means  of  a  stream 
of  sterile  air  and  each  emulsion  was  then  stored  at  10®  C. 

The  inoculations  of  these  vaccines  on  calves  varied  somewhat 
in  the  intervals  which  elapsed  after  their  treatment  with  chloroform 
had  ceased  and  their  storage  in  the  presence  of  a  small  amount  of 
chloroform  at  10°  C.  had  begun.  But  the  difference  in  the 
intervals  amounted  in  no  case  to  a  longer  period  than  one  week, 
80  that  a  portion  of  each  vaccine  was  inoculated  on  a  calf  at  an 
interval  of  between  three  and  four  weeks  after  the  storage  had 
begun. 

The  vesicles  resulting  from  these  inoculations  differed  in 
quality.  Differences  of  appearance  of  vaccine  vesicles  on  calves 
have  been  commented  on  by  Dr.  Blaxall.*  Observations  of 
varieties  of  vesicles  yielded  by  a  large  number  of  calves,  together 
with  knowledge  of  the  results  of  the  use  for  general  vaccination 
purposes  of  the  vaccine  obtained  from  those  vesicles,  can  enable  an 
observer  to  form  a  very  close  estimate  of  the  value  of  diverse  calf 
vesicles  for  general  vaccination  purposes. 

In  the  case  in  question,  a  difference  was  chiefly  apparent 
between  those  vesicles  resulting  from  the  use  on  the  one  hand 
of  emulsions  chloroformed  at  lO""  C,  15°  C,  and  20°  C,  and  on 
the  other  hand  from  vesicles  resulting  from  the  use  of  emulsions 
chloroformed  at  37°  C.  The  former  vesicles  were  of  good  quality, 
while  the  latter  exhibited,  comparatively,  inferiority.  The  vesicles 
resulting  from  the  use  of  those  portions  of  emulsion  chloroformed 
at  25**  C.  and  30°  C.  varied,  but  in  the  greater  number  of  cases  they 
did  not  appear  to  be  of  such  good  quality  as  those  vesicles  resulting 
from  the  use  of  emulsions  chloroformed  at  lO''  C,  15®  C,  and  20°  C. 
As  a  whole  the  experiments  indicated  that  those  emulsions  which 
were  chloroformed  at  25°  C,  30°  C,  and  37°  C.  had  suffered  loss  of 
potency  compared  with  the  emulsions  chloroformed  at  10°  C,  15°  C, 
and  20°  C. 
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?pBWDix  ('.  In  the  foregoing  aeries  of  experimeute  in  which  the  six  parts  of 
TtbeTDb-  oach  emiilsian  were  espoHed  at  diSereat  tiMnperatiireB  the  aoiomit 
ioro?ormod  "^  ohloroform  present  in  these  parts  coald  not  have  been  quite  the 
uvuoinE-  Bame.  For,  owing  to  the  differenceB  in  temperature,  the  projwr- 
Cr.oreeD.     tioiis  of  air  and  chloroform  vapour  would   have  been  different, 

and  the  eolnbility  of  chloroform  iu  the  water  of  the  emulaiona 

won  Id  have  differed  also. 

To  elirainate  this  varying  factor — the  varying  amounts  of 
chloroform  in  the  parts  of  the  emulsion — and  to  aecertain  how  Ear 
the  difference  in  degree  of  germicidal  action  might  be  due  solely 
to  difference  in  temperature  when  the  amount  of  chloroform  in  all 
BIX  parts  of  the  emnleion  was  constant,  a  third  series  of  expeii- 
ments  was  undertaken. 


Vaccine  emulsion  was  prepared  a«  before  (Series  2),  consiettiij;  of 
one  part  hy  weight  of  freshly  collected  crude  calf  vaccine  and  two 
parts  by  weight  of  sterile  distilled  water.  This  emulsion  was  divided 
into  six  equal  portions  each  portion  being  placed  in  a  separate  emul- 
sion tube.  These  six  tubes  of  emulsion  were  next  placed  at  1.5°  C. 
and,  with  their  respective  sets  of  apparatus,  were  allowed  to  stand 
at  this  temperature  for  from  one  to  two  hours  in  order  that  they 
might  in  their  entirety  reach  this  temperature.  The  passage  of 
chloroform  vapour  and  air  was  next  begun  through  each  emoision 
at  the  same  temperature  (15°  C),  in  the  manner  described  in  the 
two  foregoing  series,  and  approximately  at  the  same  rate.  Thus, 
chloroform  vapour  iind  air  of  tlie  lemperiture  of  tiie  experiment 
was  passed  through  each  of  the  six  tubes  of  vaccine  emulsion 
each  of  which  had  been  brought  to  the  same  temperature.  After 
this  passage  had  been  continued  for  half  an  hour,  the  entrance 
and  exit  of  each  emulsion  tube  were  clamped  In  order  that  none 
of  the  contained  chloroform  should  escape,  and  one  tube  of 
emulsion  was  placed  at  each  of  the  following  six  temperatures  : — 
10°  C,  15°  C,  2(r  C.  25°  C.  30°  C,  and  37^0. 

These  emulsionsi  during  the  process  of  being  chloroformed, 
must  each  have  received  practically  the  same  amount  of  chloro- 
form, and  each  with  virtually  equal  amounts  of  chloroform  in 
solution,  was  then  removed  to  one  of  the  six  temperatures  above 
mentioned,  and  under  such  influence  was  stored  for  73  honrs. 
Subsequently  each  tube  of  emulsion  was  removed  to  the  ice 
chest  at  10°  C. 

A  bacteriological  examination  of  the  emulsion  iu  each  tube 
was  made  by  the  method  described  in  the  two  preceding  series 
of  experiments.  The  emulsions  were  examined  as  follows  : — 
(a)  the  emulsion  experimented  with  at  lO'*  C.  was  examined 
immediately  before  the  passage  of  chloroform  vapour  and  air ; 
(6)  the  emulsions  stored  for  72  hours  at  37°  C,  30°  C,  25°  C. 
and  20°  0.  were  examined  after  they  had  been  kept  for  three  hours 
at  those  temperatures ;  and  (c)  the  emulsions  kept  at  15*^  C. 
and  10°  C.  were  examined  after  storage  at  those  temperatures 
for  72  hours. 
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The  following  Table  3  shows  the  average  of  the  results  of  the    a^bkpix  c 
action  of  the  chloroform  on  the  extraneous  micro-organisms  of  the   Farther  ob- 
five  vaccine  emulsions  thus  treated.      The  extraneous   micro-   chiMoformSi 
organisms  in  each  case  consisted  principally  of    S.  aureus  and  Oaif  vigdiM : 
S.  albusj  and  regard  was  only  paid  to  these  varieties.  ^   '*   "*°* 

Tablb  3. 

Average  of  Five  Experiments  with  Vaccine  Emulsion  containing 

S.  aureus  and  8.  allms. 


Time  of  iDocalating  Nutrient  Asar-agar 


Namber  of  Micro-orsanisniB  present  per 
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temperatures. 
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chloroform  vapour  had  ceased. 
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Seventy-two  hours  after  passage  of  air 
and  chloroform  vapour  had  ceased. 
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The  germicidal  action  in  this  series  of  experiments  approximates 
closely  to  the  germicidal  action  demonstrated  in  the  preceding 
series  (Series  2),  and  the  rate  of  germicidal  action  exerted  by  the 
chloroform  process  is  shown  to  depend  very  intimately  upon 
the  temperature  at  which  that  process  is  carried  out. 

The  emulsions  of  the  present  series  of  experiments,  like  the 
emulsions  of  the  preceding  series,  were  inoculated  on  calves  at 
intervals  of  between  three  and  four  weeks  after  the  passage 
through  them  of  chloroform  vapour  and  air.  Until  the  time  of 
inoculation  the  tubes  of  emulsion  were  left  clamped  in  order  to 
prevent  any  escape  of  chloroform,  with  the  exception  that  each 
tube  was  opened  once  momentarily  in  order  to  remove  a  loopful  of 
emulsion  for  the  bacteriological  examination. 

The  vesicles  resulting  from  the  inoculation  of  these  emulsions 
on  calves  were  similar  in  their  respective  values  to  the  vesicles  of 
Series  2.  That  is  to  say,  the  vesicles  yielded  by  the  emulsions 
stored  (after  chlorforming  at  15°  C.)  in  relation  with  chloroform 
at  10^  C,  15°  C,  and  20^  C.  were  of  apparently  the  same  value. 
In  tliree  cases  out  of  the  five,  the  emulsions  chloroformed  at 
25"^  C.  gave  vesicles  almost  but  not  quite  as  good  as  those  yielded 
by  emulsions  kept  with  chloroform  at  the  three  lower  tempera- 
tures, while  in  the  other  two  cases  their  vesicles  were  slightly  but 
unmistakably  poorer  compared  with  the  vesicles  yielded  by  those 
emulsions  kept  with  chloroform  at  the  lower  temperatures.  The 
vesicles  yielded  by  the  emulsions  kept  with  chloroform  at  3(y  C. 
and  37°  C.  were  of  poorer  quality  than  those  resulting  from  the 
inoculation  of  emulsions  chloroformed  at  lower  temperatures. 

It  is  evident,  therefore,  that  the  temperature  at  which  vaccine 
emulsion  is  associated  with  chloroform  is  all  Important  froir 


.ppntDiTO.  point  of  view  of  destruction  of  extraneous  micro-oneanismfi. 
irtherob-  and  B'juiiUy  important  from  the  point  of  viuw  of  retention  of  fnll 
j^storined  act-'^ty  "f  the  Specific  germ.  It  seems  probable  tbat  when 
rto^"*'  ^*^°'°^  is  required  at  the  earliest  moment  after  ita  collection 
■  """■  from  the  calf.  20°  C.  is  approrimat«ly  the  best  temperature  ai 
which  to  eliminate  its  extraneona  micro-organiams  by  meane  of 
the  chloroform  process.  It  will  be  shown  later  that  vaccinw 
which  have  been  chloroformed  at  2(1°  C.  have  been  tinickly  fi*«l 
from  their  extrannODs  micro-organisms,  and,  after  sabseqaeDt 
storage  at  10"  C.  for  seveml  weeks,  have  retained  a  high  deifree  i>f 
potency,  their  potency  being  always  determined  by  their  use  for 
general  vacciiuition  purposeB. 

2'Afl  H'pecieH  of  Mici'oorganigmn  killed  by  the  Chloro/ufin 

In  a  former  paper"  it  was  stated  that  the  species  of  uon- 
sporebearing  extraneous  micro-organisms  nsually  found  in  crude 
calf  vaccine  at  these  laboratories  were  killed  by  the  chloroform 
process  in  a  few  hoiu«,  while  the  potency  of  the  vaccine  A^-a^ 
left  in  a  high  state  of  activity.  During  the  jiast  year  experiments 
have  been  made  to  ascertain  the  effect  of  the  chloroform  process 
oti  species  of  micro-organisms  other  than  those  extraneous 
micro-organisms  which  have  previously  formed  the  aabject  of 
experiment.  The  majority  of  these  additional  species  have  never 
Ijeen  found  in  vaccine  at  these  laboratories ;  Indeed,  with  the  ex- 
ception of  B.  prolPUfi  riilffttfin,  ctili  riiii<mti')is,  and  sirrpfm-uc-un 
pyogenes  none  of  them  have  been  no  found. 

The  species  of  micro-organisms  dealt  with  in  the  present 
experiments  are  atreptficoccua  pyogenes,  B.  proteus  vulgaris,  B. 
prodigiosus,  B.  pyocyaneas,  B.  Jluoi'escens  liqiufaciens,  B. 
typhmuA,  B.  coli  communis,  B.  diphtherite,  B.  malic,  B.  tuher- 
cutoais.  Spirillum  cholercB  AsiaticfP,  and  micrococcus  mileletisis. 

The  experiments  were  made  in  two  series : — 


1. 

Beef  broth  emulsions  of  each  of  the  foregoing  si>eciea  of  micro- 
organisms were  made.  As  soon  as  an  emulsion  was  eatablished, 
a  suitable  culture  medium  was  inoculated  with  a  small  qnantity 
of  it  and  then  incubated,  in  order  to  ascertain  whether  the  micro- 
organism in  question  could  be  easily  recovered  from  the  emalston. 
The  emnlsion  was  then  divided  into  two  equal  parts,  each  of 
which  wae  placed  in  one  of  the  previously  described  chlorofottn- 
iug  emnlsion  tubes.  The  tubes  were  themselves  placed  in  a 
temperature  of  20^  C,  and  one  of  them  subjected  for  six  hoots  to 
the  chloroform  process  in  the  manner  already  described  ;  the 
second  tube  of  emulsion  not  being  brought  into  contact  in  any 
way  with  chloroform. 

*  Beport  of  the  H«dic»l  Officer,  IWl-S. 
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Both  parts  of  each  emulsion  were  examined  bacteriologically    appbndii 
from  time  to  time  during  the  six  hours ;  cultivations  being  made  Further  oi> 
as  a  rule  every  hour  from  the  beginning  of  the  chloroform  process.  ^J^fora 
As  a  result  it  was  found  that  the  cultivations  made  from  the  beef  Caif  Vacdu 
broth  emulsions  through  which  chloroform  vapour  and  air  had  ^y^^-^^ 
been  passed  for  six  hours,  in  no  case  showed  any  sign  of  bacterial 
growth  after  suitable  incubation ;  and  that  in  many  cases  no 
growth  resulted  from  these  portions  after  they  had  been  subjected 
to  the  chloroform  process  for  a  shorter  period,  three  hours.    The 
control   portions  of   emulsion  on  the  other  hand,  that  is  the 
portions  not  subjected  to  the  chloroform  process,  gave  rise  to 
bacterial  growth  six  hours  after  they  had  been  placed  at  a  tem- 
perature of  20°  C.    Thus  the  micro-organisms  of  the  foregoing  list 
were  killed  by  being  subjected  to  the  chloroform  process  at  20°  C. 


Series  2. 

In  this  series  experiments  were  made  on  vaccine  emulsion. 
The  vaccine  pulps  collected  for  this  purpose  were  used  strictly  for 
experimental  purposes  only  and  were  not  at  any  time  associated 
with  vaccine  to  be  issued  for  geneml  vaccination  purposes.  The 
emulsions  were  prepared  by  admixture  of  one  part  by  weight  of 
crude  calf  vaccdne  and  two  parts  by  weight  of  distilled  water. 
To  this  emulsion  the  micro-organisms  to  be  subjected  to  the 
chloroform  process  were  added,  and  cultivations  were  at  once 
made  therefrom  to  ascertain  whether  recovery  of  the  bacteria  were 
possible.  The  emulsion  was  then  divided  into  two  equal  parts, 
each  part  being  placed  in  a  chloroforming  emulsion  tube,  and 
the  steps  of  the  process  mentioned  in  the  preceding  series  were 
followed  seriatim. 

In  the  present  instance,  as  in  the  case  of  the  broth  emulsions, 
it  was  found  that  the  bacteria  added  to  the  experimental  emulsions 
were  in  every  instance  killed  after  subjection  to  the  chloroform 
process  at  20°  C.  for  from  three  to  six  hours ;  whereas  in  tho 
control  emulsions  at  the  end  of  this  time — that  is  in  the  emulsiouH 
which  had  been  placed  at20°C.,  but  which  had  not  been  subjected 
to  the  influence  of  chloroform — the  bacteria  were  found  alive. 

Immediately  after  subjection  to  the  chloroform  process  for  six 
hours,  the  chloroform  was  partially  removed  from  the  experi- 
mental emulsions  and  these,  together  with  such  control  emulsions 
as  contained  non-pathogenic  micro-organisms,  were  placed  in  the 
ice  chest  at  10°  C. 

One  week  after  subjection  to  the  chloroform  process  a  portion 
of  each  experiniental  emulsion  was  inoculated  on  a  calf,  and  at 
the  same  time  portions  of  such  control  emulsions  as  contained 
non- pathogenic  micro-organisms  were  similarly  inoculated.  An 
examination  120  hours  later  showed  that  the  vesicles  resulting 
from  the  experimental  vaccine  emulsions  were  indistinguishable 
from  the  vesicles  of  the  controls. 

It  was  found  therefore  that  the  miero«orflv>»f'»n«  '■Aomerated  at 
the  beginning  of  these  two  series  of  «  nuickly 


killed  hy  means  of  the  ohloroform  proceee,  and  tlut  fartbor,  •• 
iojary  of  potency  was  apparent  in  the  vaccine  enial^ions  fittm 
which  they  had  been  eliojiuiited  by  this  process. 

The  I'reparalion  of  Chloro/ttrimui  Cidf  Vaccine  and  the  RauiU 
of  Us  Employment  in  Vaccination. 

During  the  past  year  chloroformed  calf  vaccine  has  been  iS80»l 
from  ihese  laboratories  at  two  seiarate  periods  of  time  after 
collection  from  the  calf.  The  details  of  these  two  issnee  ar«  oa 
follows  : — 


EA.aL7  Issue  ^(^bkieb  A). 

In  the  case  of  this  series  of  vaccines,  issne  from  the  laboraior^- 
for  general  vaccination  purposes  was  effected  after  the  lapso  of 
a  short  internal  of  time  from  collection  of  ihe  pnlp  from  the  calf, 
itamcly,  after  an  average  interval  of  seventeen  days.  The  crude 
palp  for  these  vaccines  was  collected  from  the  calf  in  the  astral 
manner  and  each  vaccine  was  chloroformed  on  the  day  of  it« 
collection.  The  method  of  chloroforming  was  similar  to  that 
described  on  pp.  609- HI.  Some  repetition  may  here  be  of  service 
so  that  the  preparation  of  chloroformed  vaccine  may  be  described 
in  its  entirety.    The  steps  of  the  process  were  as  follows  : — 

i.  The  pulp  was  weighed. 

ii.  The  pnlp  was  triturated  with  one  and  a  half  to  twice  its 
own  weight  of  sterile  distilled  water  until  a  safflciently  fine 
emulsion  was  produced. 

iii.  The  emulsion  was  placed  in  the  vaccine  tube  or  tubes  of 
the  chloroform  apparatus,  nnd  these  tubes  together  with  the  rest 
of  the  apparatus  were  placed  at  a  temperature  of  20"^  C.  for  half  an 
hour  or  more  before  beginning  the  passage  of  air  and  chloroform 
vapour  through  the  emnlsion.  A  Hearson'a  gelatine  incubator 
was  nsed  as  being  of  a  convenient  size  to  contain  the  apparatus 
and  at  the  same  time  it  enabled  the  proce^  to  be  carried  out  at 
the  required  temperature  in  a  room  the  temperature  of  which 
necessarily  varied.  An  additional  advantage  of  asiug  the  incn- 
bator  lay  in  the  non-exposure  of  the  emulsion  to  light  daring 
the  process,  while  the  working  of  the  appuratns  could  be  inspected 
at  any  time  through  the  glass  door. 

The  apparatus  consisted  of  a  cotton  wool  air  filter,  a  gas 
washing  bottle  partly  filled  with  pare  liquid  chloroform,  an  over- 
flow bottle  for  the  chloroform,  and  a  tube  or  tubes  of  test  tube 
shape  to  contain  the  emulsion.  The  parts  were  connected  by 
means  of  india-rubber  tubing,  as  was  the  outlet  of  the  emnlsion 
tabe  with  a  filter  pump  in  such  a  way  that,  the  exhaust  of  the 
filter  pamp  being  used,  air  was  drawn  in  the  first  instance  through 
the  cotton  wool  filter,  next  into  the  long  tube  of  the  gaa  washing 
bottle  and  through  the  liquid  chloroform  contained  in  it,  whereby 
it  became  admixed  with  chloroform   vapour.    This  mixture   of 
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chloroform  vapour  and  air  was  next  drawn  throngh  the  overflow  appknoh 

bottle,  and  down  the  long  tube  of  the  emulsion  tube,  and  so  Further  ob 

through  the  emulsion,  passing  through  the  short  outlet  of  the  cw^oSn 

emulsion  tube  to  the  filter  pump.    The  rate  of  passage  of  air  and  Caif  Vaooii] 

chloroform  vapour  through  the  emulsion  was  regulated  by  means  ^^  ^'*  ®^ 
of  a  screw  clamp  placed  on  the  india-rubber  tubing  attached  to 
the  outlet  of  the  emulsion  tube. 

By  such  an  arrangement  of  the  apparatus  in  a  compartment  of 
constant  temperature,  such  as  a  Hearson's  incubator,  it  was 
possible  to  ensure  that  apparatus,  emulsion,  and  the  air  and 
chloroform  mixture  parsing  through  the  emulsion,  were  maintained 
at  the  temperature  required,  namely  20°  C.  And  as  has  been 
before  stated,  this  temperature  is  probably  the  most  suitable  for 
the  treatment  of  vaccine  by  the  chloroform  process. 

Should  the  liquid  chloroform  not  be  of  quite  recent  manufacture, 
or  should  it  have  been  subjected  to  the  prolonged  action  of  day- 
light or  to  the  prolonged  passage  through  it  of  a  current  of  air, 
it  is  of  the  utmost  importance  to  ascertain  by  testing  it  chemically 
that  it  has  undergone  no  decomposition,  otherwise  serious  injury 
to  the  potency  of  the  vaccine  to  be  treated  may  result. 

The  etnulsion  having  reached  20°  C,  the  passage  through  it  of 
the  mixture  of  chloroform  vapour  and  air  was  began  and  kept  up 
for  from  two  to  six  hours. 

V.  At  the  end  of  this  time,  the  entrance  and  exit  of  each 
emulsion  tube  were  clamped  in  order  that  none  of  the 
contained  chloroform  might  escape,  and  the  tube  of  emulsion 
was  then  placed  in  the  ice  chest  at  10°  C.  The  procedure  so 
far  was  such  as  could  be  conducted  during  the  hours  of  an 
ordinary  working  day.  After  being  kept  in  the  ice  chest  for  from 
15  to  24  hours  the  tube  of  emulsion  was  removed  to  the 
laboratory  bench  and  sterile  air  was  forced  through  it  until  no 
chloroform  could  be  detected  in  the  air  issuing  from  the  emulsion. 
The  tube  of  emulsion  was  then  replaced  in  the  ice  chest  until 
the  following  day,  when  sterile  air  was  again  forced  through  it 
in  order  to  remove  any  final  traces  of  chloroform.  A  weighted 
quantity  of  pure  glycerine  was  next  added  to  the  watery  vaccine 
emulsion  contained  in  the  emulsion  tube  in  the  proportion  of 
two  parts  by  weight  of  glycerine  to  the  original  weight  of  vaccine 
pulp,  and  the  intimate  admixture  of  the  glycerine  and  watery 
vaccine  emulsion  was  effected  by  thoroughly  agitating  the 
emulsion  tube.  The  tube  of  emulsion  with  the  added  glycerine 
was  then  replaced  in  the  ice  chest,  where  it  remained  until  it  wos 
issued  for  general  vaccination  purposes  after  passing  the  usual 
tests. 

The  bacteriological  examinations  of  the  vaccines  were  made  in 
the  manner  described  in  my  last  paper.  Nutrient  agar  agar  plates 
were  established  from  tubes  of  liquefied  agar  which  had  been 
inoculated  with  one  platinum  loopful  of  the  emulsion  to  be 
examined.  These  plates  were  incubated  at  37°  0.  for  48  hours  and 
subsequently  at  room  temperature  for  72  hours  when  the  number 
and  species  of  colonies  grown  were  noted.    Platw  i. 
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firstly,  immediately  before  the  sabjeoljon  of  the  vaccine  emtibiiun 
to  the  chloroform  process,  and  again  after  being  eubjecl-ed  to  the 
cliloroform  process  from  2  to  6  honrs.  A  farther  plate  was 
ponred  from  each  cmalsion  18  to  24  honrs  later,  and  the  last  plate 
was  poured  about  five  days  before  issue  of  the  vaccine  for  general 
vaccination  purposes. 

In  every  case  where  emulsions  had  been  snbjected  to  the  procee? 
for  I)  hours  it  was  found  that  the  extraneons  bacteria — present 
jnsf  before  the  chloi-oforining  generally  in  large  nnmbers — had 
been  eliminated.  In  a  few  cases  where  emulsions  bad  been  stib- 
jeoted  to  the  process  for  2  hours  only,  the  extraneous  bacteria 
were  eliminated  at  the  end  of  that  time  ;  and  from  the  remaining 
emalsionB  subjected  to  the  chloroform  pruoese  for  not  more 
than  3  honrs  and  then  stored  iu  the  ice  cheet,  the  extraiieoa^ 
bacteria  were  eliminated  in  no  case  later  than  the  end  of  the 
thin!  day  of  storage.  In  the  case  of  these  emulsions  the  chloro- 
form was  not  removed  until  the  end  of  the  third  day  when 
the  extraneous  bacteria  were  killed  ont. 

Alt<^ether,  during  the  past  year.  69  vaccine  emulsions  treated 
in  the  manner  de8cril>ed,  have,  after  passing  the  required  tests, 
been  issued  for  general  vaccination  purposes  at  an  average  interval 
of  17  days  after  collection  from  the  calf.  These  vaccines  have 
been  employed  for  65,735  ^-acci nations.  The  reenlts  of  their  use 
appear  in  the  following  Table  4. 

f  Table  i. 

Showing  the  results  of  the  use  of  69  chloroformed  vaccines 
issued  from  the  laboratory  at  an  average  interval  of  17  days  after 
their  collection  from  the  calf. 


Peroent«ge  3uocess. 

KO.  of  CMM. 

Cue. 

InaerUon. 

Primuj  Vaocioations 

K.,^,-.™     

r.7,638 

8,097 

388 
98D 

H-0 
W-6 

Total          

65,786 

98-8 

94-0 

Late  Issue  (Series  B). 

A  farther  nnmber  of  vaccines  were  treated  in  the  manner 
described  in  Series  A,  with  the  exception  that  their  iesne  for 
general  vaccination  purposes  was  delayed  antil  the  lapse  of  an 
average  interval  of  nearly  two  months  (.54  days)  from  their 
collection  from  the  calf 
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These  vaccines  were  15  in  number  and  were  used  in  the  vac-    appbndixc 
cination  of  3,615  cases,  with  the  results  given  in  the  following   Furtber  ob- 

TaKla  t\  eervatlons  on 

laoie  0.  Ohlorofonnai 

Calf  Vaoeiiie 
by  Dr.  Qreeo 

Tablb  5. 

Showing  the  results  of  the  use  of  15  chloroformed  vaccines 
issued  from  the  laboratory  at  an  average  interval  of  54  days  after 
their  collection  from  the  calf. 


Chloroformed  Vaccine  used  f or— r 

Percentage  Baccess. 

Kind  of  Vaccination. 

No.  of  cases. 

Case. 

Insertion. 

Primary  Vaccinations 

Be-yaccinations 

8,484 
181 

98*5 
96-5 

930 
92-3 

XOImI                               a.*                        •••                        •••                        ••• 

8,615 

98-3 

930 

As  was  to  be  expected,  these  15  vaccines  issued  from  the  labora- 
tory at  an  average  interval  of  nearly  two  months  after  their 
collection  from  the  calf  did  not  show  such  high  percentage 
success  as  did  the  vaccines  of  Series  A  issued  from  the  laboratory 
after  an  average  interval  of  only  17  days.  Nevertheless,  these  15 
vaccines  must  be  regarded  as  having  given  high  percentage 
success. 

Thus,  experience  of  the  use  of  a  considerable  number  of 
vaccines  prepared  by  the  chloroform  process  during  the  past  year 
confirms  the  conclusions  arrived  at  in  my  last  paper.  And  the 
additional  knowledge  has  been  gained  that  chloroformed  calf 
vaccine,  if  originally  of  sufficiently  high  potency,  will  retain 
potency  in  high  degree  for  a  considerable  time,  and  this  not- 
withstanding that  the  extraneous  micro-organisms  had  been 
rnpidly  eliminated  from  it  at  an  early  stage.  This  additional 
knowledge  is  of  importance  in  that  it  shows  that  chloroformed 
vaccine  prepared  in  exceys  of  the  needs  of  the  moment,  would 
not,  subject  to  the  provisions  above  mentioned,  become  useless 
within  a  short  time ;  that,  on  the  contrary,  it  could  be  used 
successfully  notwithstanding  that  several  weeks  had  elapsed 
since  its  collection  from  the  calf. 


Summary. 

1.  The  optimum    temperature   for  the  preparation  of  vaccine 
by  the  chloroform  process  appears  to  be  about  20^  C. 

2.  The  following  bacteria,  in  addition  to  those  mentioned  in 
previous  papers,  are  killed  by  the  chloroform  process  at  20°  C,  in 
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fton  tbwe  lo  elglit  boors  -.—Slrefitocuccti^  ptfofotm,  - 
vnlfaria,  B.  prodigiotua.  B.  pyocffann/^,  B.  Hxtorrv. 
faciau,  B.  tgfhumts,  B.  coti  ormmuni*,  B.  di/ihlfterur, 
B.  tvbenmifiau.  Spirillum  Cholera  Asiaiica.  and  n 
mileUfin*. 

3.  "Hie  isBtie  of  chlorofomiMl  v«eciae  for  geoeral  Taocinatku 
porpoMS  after  an  average  interval  of  17  days  had  elapsed 
aince  iu  collection  from  the  calf  had  been  attended  witli 
high  ■*  case  *"  and  "  ioBertion  "  suecess.  Siity-nine 
emslaions  naed  for  65,7^  vaccinations  gave  primary  **a 
saceeas  98'6  per  cenl.,  "  insertion  "  gucc^aB  94i>  per  cent. ; 
nwcination  "case"  encceaa  98-0  per  cent^  "insertion" 
wis  per  cent.;  total  "caae"  snoceaa  9«-6  percent.,  "  insertion" 
mocesa  94-0  per  cent. 

4.  The  iaene  of  chloroformed  calf  vaccine  after  an  avenp 
interval  of  54  days  had  elapeed  since  ita  collection  from  the  caU 
has  also  been  attended  with  high  "  case  "  and  "  insertion  "  snceeM. 
Fifteen  vaccine  emulsions  naed  for  3,fil5  vaccinationa  gave, 
primary  "  case  "  sncceaa  98"5  per  cent.,  "  insertion  "'  soocesa  93''1 
per  cent.  ;  re-vaccination  "case"  success  !)5-5  percent^  "insertion" 
anccesH  32':t  jwr  cent. ;  total  "  eaae "  succeBS  98'3  per  cenL, 
"  insertion  "  Bucceae  93-0  per  cent. 
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